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Mathematics for the Slow Moving Pupil * 


By Vircit S. MALLORY 
Associate Professor of Mathematics 
State Teachers College, Montclair, New Jersey 


EDUCATION AND ITs Cost are being subjected to severe criticism 
and in many sections of the country leadership is in the hands of 
those who do not have a broad vision for our schools. The number 
of failures in our schools, their cost in dollars and cents, and more 
important the effect of failure on the psychology of the child— 
these things have been frequently studied but are still fertile fields 
for consideration. It is perfectly possible that one of the by-prod- 
ucts of such studies will be an improvement in our teaching. At 
no point in our educational structure is there greater opportunity 
for such studies than in the teaching of mathematics. This is par- 
ticularly true at the present time when our schools are over- 
crowded with pupils who, because of economic conditions, cannot 
find work. It is further complicated because the problem of over 
age pupils in the elementary schools has been solved by promoting 
to the high school pupils whose only credentials for such promotion 
is their age. 

In mathematics our particular concern is twofold. 


* Read before the Mathematics Conference held at Teachers College, Columbia 
University, May 13, 1933. 
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1. Can we in some way without lowering standards, reduce the 
number of failures in mathematics? 

2. Has not mathematics something of value to offer every high 
school pupil commensurate with the supposed values he receives in 
other school subjects? 

These questions cannot be answered by lowering the passing 
mark. They cannot be evaded by your opinion that pupils who are 
too dull to benefit by the kind of mathematics that you teach, 
taught in the way that you teach it, have no place in high school 
and should be learning a trade. As long as the American public 
insists on a general education for everyone and is willing to pay for 
this education, specialists in mathematics must do their part in 
providing materials of study and must employ methods of teaching 
which consider the capabilities and interests of the so-called dull 
pupils. 

While the problem concerns the slow moving pupil in the en- 
tire junior and senior high school period, I am focusing attention 
on the ninth year for the following reasons: 

(1) The mathematics of the seventh and eighth grades varies 
widely in content, but there is general agreement that every pupil 
should take mathematics in these years. It is first in the ninth 
year that large numbers of pupils take no mathematics or study 
conventional algebra with unsatisfactory results. 

(2) This decision—no mathematics for certain pupils in the 
high school—seems to be based on faulty reasoning. Since this 
pupil has not done well in arithmetic, since he has difficulty in 
doing quantitative thinking, since he gives no evidence of ability 
to reason logically, since he cannot see and has no interest in the 
relations and ratios, the dependence and functionality of events 
in the everyday world, since he is inaccurate and does not appre- 
ciate the value of precision, since he most needs mathematical train- 
ing, because of these reasons he is excluded or excused from courses 
in high school mathematics. If he insists on taking them he is failed. 

(3) A determination of the kind of mathematics these ninth 
grade pupils need and can learn is necessary before any decision 
can be made about mathematics for them in other high school 
years. In thinking of the possible values to these pupils from the 
study of mathematics we must rid our minds of any previously 
held notions of mathematics in water tight compartments, of math- 
ematics that is commensurate with the dignity of the senior high 
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school, and must think in terms of what the pupil can do and what 
has the most value for him. 

(4) If the study of mathematics is useful and valuable to all 
pupils, it should certainly be studied in grade nine because at the 
end of that year many pupils have completed their school educa- 
tion. 

This problem has importance for many reasons. In the first place 
it has an importance in this country that it does not have abroad 
because of our insistence on a free secondary education for every 
child. Because any child who wishes may have a general high school 
education without let or hindrance and whether his ability to prof- 
it by intellectual pursuits be great or small, and because the sec- 
ondary pupils are not selected on the basis of intelligence, leaders 
in the teaching of mathematics must decide several questions: 

(a) If a pupil is not capable of doing quantitative thinking, if 
his lack of ability in mathematics is shown by past results, by a 
prognostic test, or by some determination of general intelligence, 
the decision in the past has often been that he should study no 
mathematics in the ninth year. Is this decision the correct one to 
make or does this lack of ability show that mathematics (of some 
type to be determined) is what the pupil needs? 

(b) Results show that this slow moving pupil generally does 
not do well in any academic subject. Nevertheless there is fairly 
general agreement that he should be exposed to certain studies, 
among others English, social studies, and general science. Is it 
true that mathematics has nothing to contribute to his education 
of equal importance to contributions made by these subjects? Is 
this a wise decision in view of the fact that whatever the pupil does 
in future life he will constantly meet quantitative relations and 
make decisions based on them? 

2. In the second place the problem has importance because, as 
the phenomenal increase in the enrollment of the high school has 
occurred, the median of general intelligence of ninth grade classes 
has dropped. Thus there are more pupils who cannot study the 
conventional algebra of the ninth grade with profit to themselves. 

3. Many studies show the large number of pupils who after 
studying algebra for a year cannot perform the simplest operations 
correctly. This would seem to show the waste of both the pupil’s 
and the teacher’s time, and to indicate the necessity for some de- 
parture from such wasteful methods. 
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4. A solution of the problem is necessary in order to provide 
adequate opportunities for the bright pupil. At present he marks 
time and loses all his enthusiasm for mathematics while the slow 
pupil endlessly drills on mechanical operations that he never will 
do well, that he makes no pretence oftinderstanding, and that 
would be of no use to him if he did understand and could do them 
well. If the large number of these slow moving pupils are ade- 
quately provided with a course in mathematics which they can 
study with profit and with success, the way will be cleared for the 
brighter pupil. 

The problem is widely recognized and all over the United States 
attempts are being made to solve it. A solution depends on the 
answer to two questions: 

(a) What mathematics can the pupil do successfully? 

(b) What will be of most value to him? 

Unfortunately most solutions attempt to provide material the 
pupil can pass and pay little attention to whether this material 
is the most valuable to him. The general procedure in ninth grade 
mathematics, with no attempt to solve this problem, is to re- 
quire either algebra, undifferentiated, for all ninth grade pupils; 
or algebra for those who can study it with success and no math- 
ematics for others. 

Attempts to solve this problem generally take one of the follow- 
ing forms: 

1. Algebra of the same type is required of all pupils, with a lower- 
ing of passing standards for the slow moving pupils. 

2. Algebra is differentiated for slow moving groups only in the 
amount studied in a given period of time either by 

(a) the study of ninth year algebra extended over more than a 
year, with credit for a year’s work, or by 

(b) selected algebra with the most difficult applications omitted, 
or by 

(c) the same algebra as for other groups but taught more slowly 
either with full credit or with partial credit for a year’s work. 

Each of these attempted solutions is based on the assumption 
that the study of algebra for a year will contribute more to their 
general education than any other mathematics they can study. 
The best that can be said for this decision is that it is the easiest 
way to dispose of the problem. 

3. Arithmetic review or business arithmetic takes the place of al- 
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gebra. This solution has many disadvantages, the principle one being 
that the pupil is tired of the continued study of old material and fails 
to respond with that interest which is so necessary to success. 
While it is known that he needs further drill and practice in elemen- 
tary skills it is by no means evident that there are no other values 
for him in the studyof mathematics. There are unmeasurable values 
which come to him in developed appreciations, in the formation 
of desirable habits, and in improved attitudes toward his work 
and his study. These cannot be best obtained by the review of pre- 
viously studied material. 

4. Shop mathematics is taught. There is no more juctification for 
teaching this pupil technical shop mathematics than there is for 
teaching him the mathematics of pharmacy or of music. If he is 
given a foundation in mathematics he will be able to learn the 
mathematical details of the particular trade he enters. 

5. Some type of general mathematics is taught. In deciding what 
mathematics this pupil needs the general objectives of the Amer- 
ican Secondary school must be considered and the mathematical 
specialist must see his subject as one item in the education of the 
individual. He will be tempted to exaggerate the importance and 
value to every child of the disciplinary rigors to which he himself 
was exposed, and fail to see that a particular topic in mathematics 
has not, necessarily, value per se. 

With these objectives in mind some questions arise: 

1. Should the objectives of the course be mainly a reasonable 
mastery of those skills which have immediate practical applica- 
tions? 

2. If so, should the course be determined by asking those who 
know little mathematics how much they use, or should it be deter- 
mined by experts deciding what mathematics the pupil would use 
if he knew it? 

3. If the objectives should include more than the use of ‘‘tool’’ 
mathematics, what material will most readily produce desirable 
attitudes and appreciations in the pupil? 

4. What are these desirable “attitudes and appreciations’? 

It is far easier to determine what this pupil can learn than it is to 
decide what he ought to learn. All that is necessary is to set up an 
experiment under controlled conditions, teach the material in va- 
rious ways and measure the results. In doing this it soon becomes 
evident that different class room methods and devices produce 
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different results. It does not take long to discover the importance 
to success of the teacher’s personality and sympathy, and the vital 
importance of the pupil’s cooperation and interest. One soon comes 
to believe that much of the dullness is merely a rather intelligent 
decision on the pupil’s part not to do things which he has decided 
have little importance or value for him. Pupil activity and labora- 
tory work in mathematics come to have more significance and one 
becomes more fully convinced of the fact that working a book prob- 
lem has little in common with measuring the height of a real flag- 
pole. Most important of all is the success that comes to the pupil 
in finding that there are things that he can do well: in coming to 
believe that he is not in a slow division, but is in a class which is 
studying material far more vital and interesting than that studied in 
a regular algebra class. Finally one wonders just how much dif- 
ference in intelligence there is between the person who does things 
rapidly and the person who does them as well but requires more time. 

However several difficulties arise. They are: 

1. If a certain unit of work is presented to a class, what degree 
of mastery can be counted as success? 

2. If the successful teaching of a unit depends largely on the 
time element, how shall the importance of the unit and the time 
element be related? 

3. To what extent is success dependent on the method of pres- 
entation? Which method is best? 

4. What significant part does pupil activity play in the results 
obtained? 

5. How important is pupil interest? To what extent should the 
intrinsic worth of material be subordinated to its usefulness in 
arousing interest? 

Finally it becomes necessary to decide how, to obtain the best 
results, the method of teaching these pupils must differ from the 
ordinary class room procedure. 

This demands the determination of the relative importance of 
such items as: 

1. Pupil interest: To what extent is the pupil’s success deter- 
mined by his interest? Is it not possible that seeming inability to 
do mathematics is frequently nothing but a failure on the teacher’s 
part to convince the pupil of the worthwhileness of the material 
of instruction? 

2. How is the pupil’s interest and hence his success influenced 
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by pupil activity: i.e., by actively participating in real problems as 
opposed to book problems? 

3. Assuming that the amount of drill necessary to habituate a 
mechanical process varies inversely as the pupil’s interest in the 
process, and assuming the difficulty of motivating such work, is 
the intrinsic value of such manipulations sufficient justification 
for teaching them to these pupils? 

4. Assuming that progress is slower with this group and that 
success in teaching depends largely on slow, deliberate presenta- 
tion, what is the proper balance between the importance of a sub- 
ject and the time necessary to teach it? 

5. What part of a pupil’s success and interest is due to the 
teacher’s personality and interest? 

To summarize: 

1. Suitable courses in mathematics should be provided for all pupils 
in high school, especially for those pupils who lack mathematical abil- 
ity. 

As long as the secondary school accepts pupils without selection 
on the basis of intellectual qualifications and attempts to give them 
a general education, just so long must the specialist in mathematics 
provide mathematical training that fits their needs and that is 
within their power to understand. The content of the mathematics 
taught must be adjusted to this end and the method of teaching 
it must be that which will best arouse the interest of these pupils. 

2. Demonstrated lack of mathematical ability should not be used 
to excuse pupils from mathematical courses. 

On the contrary it shows the necessity for such training. Every 
adult constantly makes decisions based on quantitative relation- 
ships. 

3. The mathematics taught to slow moving groups should not be 
confined to “‘tool’”’ mathematics but should include training in the study 
of relationships. 

4. The method of teaching slow moving groups must be adjusted to 
take into account the importance of pupil interest in relation to 
learning. 

5. Pupil activity and laboratory work in mathematics have more 
importance with slow moving groups than with other classes. 

6. The teacher’s personality, his interest in the pupil, and the rich- 
ness of his background determine to a large extent his success with these 
groups. 
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7. The material taught should be so-called general mathematics 
including social uses of arithmetic, practice in computation, simple 
algebra, geometry, and numerical trigonometry. 

Algebra alone does not provide sufficient material for pupil ac- 
tivity nor are some parts of it so immediately applicable to their 
needs. Particularly is this true of such topics as factoring, long 
division, and the extraction of square root. 

While experiment shows that most of the material of conven- 
tional first year algebra can be mastered by these groups, the 
material taught should more adequately fit their needs. While 
they are particularly in need of the everyday social implications of 
arithmetic and their skill in simple computation is poor, a review 
course in arithmetic alone does not provide sufficient motivation. 
Indirect measurement, geometric drawing,numerical trigonometry, 
and simple algebra supply both the motivation and the opportu- 
nity to develop habits of accuracy and precision. 

8. This mathematical training should extend at least over two years, 
the 9th and 10th years in the high school. 

Because of the fact that learning is slower and that repetition 
and review is more necessary with them than with other groups, 
one year is not sufficient to cover the material outlined. 

9. Individual success or failure with such groups should be deter- 
mined by intellectual growth, not by predetermined standards. 

The sole reason for giving slow moving groups mathematical 
training is to interest them in the quantitative aspects of the world 
in which they live and to improve their ability to see and under- 
stand relationships. Their success should be determined by im- 
provement along these lines. 





NATIONAL COUNCIL MEMBERS 

Many high school teachers of mathematics do not yet know that 
there is such a magazine as The Mathematics Teacher and many 
others do not subscribe for it. Help the National Council of Teachers 
of Mathematics by referring to the magazine and the yearbooks at 
your mathematics clubs and meetings. Advertising blanks like the 
one on the first page of this issue will be sent upon request. Please 
specify the number that can be used. 








Proofs of Sin(A +B) and Cos(A +B) 





By Joseru A. NYBERG 
Hyde Park High School, Chicago 


1. THE PROOFS of the formulas for sin (A+B) and cos (A+B) in 
textbooks are interesting because of the way in which the authors 
have shown the generality of these formulas after proving them 
for acute angles. One text, for example, after giving the usual geo- 
metric proof for two acute angles merely states ““The formulas hold 
true regardless of the size of the angles although the proofs above 
establish them only for the case where 4+B lies between 0° and 
90°.’’ Many of the texts of twenty years ago proved the formulas 
geometrically for the case where A+B is less than 180°, and then 
showed that the formulas were still true if A or B was increased by 
90°, and hence the formulas were true for all cases. 

Dickson’s text (1922) proves the formula for sin (A+ 8B) with 
A+B less than 180° by taking A and B as two angles of a triangle, 
using the law of sines and the projections of two sides of the triangle 
on the third side. This requires a study of five possible cases to show 
the generality of the formula. 

The textof Kenyon and Ingold (1913) introduces the formulas by 
a study of the resolution of forces, and then proves them by means 
of the projection theorem. It proves that the formulas hold for all 
angles by mathematical induction; that is, if the formula holds for 
two acute angles, and if the formula holds when one of the angles is 
increased by 90°, then the formula is always true. The earlier texts 
were of course using mathematical induction but hesitated to call 
it that. 

Until recently all the texts contained statements like the one 
quoted above, implying that additional cases would need to be con- 
sidered in order to make a complete proof unless the projection 
theorem was used. It is only within the last five years that the 
texts made statements to the effect that one proof, even the tradi- 
tional geometric one, really proves the formula for all cases. This 
proof will be shown in section 4. 

2. Before considering the advisability or necessity of subdivid- 
ing the proof into cases, let us consider a typical proof. The fol- 
lowing one from Hall and Knight is chosen because this text has 
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gone through many printings (my copy is dated 1919 and is the 
tenth printing of the fourth revision) and hence is unlikely to con- 
tain those typographical, printer’s, and other errors from which few 
books can escape. The lettering has been changed to afford better 
comparison with a later figure. 




















P 
QZ Rr 
R ° a 
Q 
B ‘ B Pp 
A 
re) mM N - vn Mm 
Fic. 1 Fic. 2 


PM ON + PR ON PR 
sin (A + B) = —— = = | 
OP OP OP OP 
ON OQ PR PQ 
= : + 
OG OP PR OP 
= sin A cos B + cos A sin B 
ON OY RO PQ 


cos (A + B) = .- — 
OQ OP PQ OP 


= cos A cos B — sin A sin B 
PM ON — PR ON PR 
sin (A — B) = = = 7 
‘ OP OP OP OP 
QN OQ PR PO 
00 OP PQ OP 
= sin A cos B — cos A sin B 
ON OQ QR OP 
cos (A — B) = L 


0Q OP QP OP 
cos A cos B a sin A sin B 


II 


It is stated that A, B, and A+B are acute angles. However, 
since this text has previously discussed angles of any size and has 
called attention to the proper use of directed (positive and neg- 
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ative) lines, it would seem better to say that sin(A+B)=MP/OP, 
not PM/OP. Also,sin A= NQ/OQ,not QN/OQ; and sinB=QP/OP 
not PQ/OP. Of course when dealing with acute angles the order of 
the letters is immaterial; but it is just as easy to use the same def- 
initions for the functions of an acute angle as for a larger angle. 
The above proof implies that RO/PQ=sin A and PQ/OP=sin B 
whereas if due regard is paid to the directed lines, RO/PQ= 
cos (90+A)=-—sin A, and PQ/OP=—QP/OP=-—sin B. 

Inconsistencies of this kind are found in 7 out of 9 texts using 
this type of proof. 

3. Before we consider another proof we need to define carefully 
certain terms. ‘“‘The angle between a and 6” and “‘the angle that 
b makes with a” are considered synonymous. 

The angle between two lines, a and 8, is the positive angle through 
which it is necessary to revolve the first line, a, in the counter 
clockwise manner in order to make the positive direction of a coin- 
cide with or be parallel to the positive direction of line b. 

The emphasis here should be put on the word positive; it will not 
do merely to revolve one line until it coincides with or is parallel to 
the other. If the two lines are parallel in the sense used in elemen- 
tary geometry, but have opposite positive directions, the angle 
between the lines is 180°. 

If A and A’ are on a line a, and B and B’ are their respective 
projections on a line 6, then BB’/AA’ is the cosine of the angle 
between a and 8. 

In Fig. 3, for example, let OOP = angle A,and OQ be the positive 
direction on its line. If OP’ is the positive direction on its line, then 





OQ'/OP’ =cos(A+180°) since OQ must be turned an angle A+ 
180° to coincide with OP’. But if P’O is the positive direction along 
its line, then OQ’/OP’=cos A since OQ must be turned an angle A 
to coincide with the positive direction of the line on which OP’ lies. 

Some teachers explain that OQ’/OP’=cos A by writing O0Q’= 
—OQ and OP’ = —OP. This method is correct but is inconvenient 
if the points P and Q do not appear in the figure. 
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With the proper understanding of positive and negativesegments 
and the angle between two lines it is possible to write proofs for 
cos(4+ 8) and for sin(A+B) which word for word will apply to all 
figures regardless of the values of A and B. Further, the proof will 
be correct without any changes whether B is positive or negative. 
The proof below is taken from the text of Curtis and Moulton. 

4. The Proof. The auxiliary lines in Fig. 4 are drawn in the usual 
way. 


A+4o 

















M N zx 





Angle A being in its trigonometric postion, we imagine an X and Y 
axis drawn through O; the positive and negative directions of the 
usual rectangular coordinates decide whether ON and NQ are posi- 
tive or negative. OQ is the initial side of angle B; we again imagine 
an X and Y system of coordinates with OQ on the positive X axis. 
The positive direction on the line QP is thereby determined. 

MP MR+RP NQ 7 RP 


sin (A + B) 


II 


OP OP OP ' OP 
NQ OQ RP OP 


esa a (1) 
OQ OP OP OP 
OM ON+NM ON QR 
cos (A + B) = —— = —— = 
OP OP OP OP 
ON OO IR )P 
OQ OP QP OP 
For the fractions in the right members we have: 
QP. 0Q 
— =sin B 00 = cos B (3) 
OP OP 


ie 
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NOQ ON 

— =sinA —  =cosA (4) 
0Q 0Q 

RP : OR ’ 

OP = sin (90°+A)= cos A = cos (90 + A) = — sin A (5) 


QP 

By substituting these quantities for the fractions in (1) and(2), 
the required formulas are obtained. 

For the particular values of A and B used in Fig. 4, we can derive 
equations (5) by using Q as the origin of a set of axes parallel to the 
axes drawn through O. But for other values of A and B this method 
might not be convenient. The method described in section 3 above 
is easy to apply; we need merely find the angle between the posi- 
tive directions of the lines on which the segments lie. Note in par- 
ticular that OR/QP= —sin A, whereas in the proof given in section 
2 it is called sin A. 

The proofs based on the theorem ‘‘The sum of the projections of 
the segments of a broken line equals the projection of the line join- 
ing the ends of the broken line’’ is considered by many texts as the 
only satisfactory general proof. Such a proof involves exactly the 
same equations (1) to (5), each equation being merely cleared of 
fractions and certain lines being called projections. 

It is easy to see that the proof holds whether B is positive or 
negative. In Fig. 4, for example, if A= 20° and angle QOP = 35°, 
we can say that the figure illustrates sin (20°+35°) or sin (20°— 
325°). Likewise, a figure drawn for sin (70° — 20°) will do for sin (70° 
+ 340°). Nothing in the proof will be changed if OP has revolved 
clockwise instead of counter-clockwise. 

5. Finally we need to discuss the method of presenting these 
proofs in the classroom. A logically correct general proof is not 
necessarily the best proof for high school students. Generaliza- 
tions are best made after the student has acquired some familiar- 
ity with the subject. 

I begin by having the pupil study and reproduce the proof in the 
textbook so that the pupil will fee! encouraged to study his book and 
will get practise in absorbing information from the printed page. 
We next consider several figures in which the terminal lines of A+B 
are in the third or fourth quadrants. In a college course there 
would not be time for these matters, but in high school more hours 
are devoted to the course and less time is lost in reviewing elemen- 
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tary algebra. New axes are drawn through P or Q, the auxiliary 
lines differing according to the nature of the figure. 

After discussing these proofs I point out that we should be able 
to write one proof that would read correctly for all the figures and 
would do for (A — B) as well as for (A+B). From a pedagogic point 
of view it is useful to have a pupil write proofs of these formulas 
choosing A and B of various sizes, but we should not imply that a 
consideration of such cases is necessary to establish the formulas. 
And certainly it is important to see that one proof properly written 
will cover all cases. 

In order to keep every pupil active no figure is drawn at the 
board; each pupil draws a figure. In order to have as many different 
figures as possible, each pupil uses different values of A and B from 
his neighbor. I read the directions for labeling the figure. Thus: 

Mark a point P on the terminal lines of angle A+B. 

Let Q be the foot of the perpendicular from P to the terminal 
line of angle A. 

Let M be the foot of the perpendicular from P to the x axis. 

Let N be the foot of the perpendicular from Q to the x axis. 

Through Q draw a line parallel to the x axis, and call R its inter- 
section with MP. 

Draw an arrow along the terminal side of angle A (the initial 
side of angle B) pointing in the positive direction. 

Turn the paper around so that the initial side of angle B is hori- 
zontal and has its positive direction pointing to the right. Draw an 
arrow pointing upward along the line on which OP lies (to remind 
you that this is the positive direction). The line on which QP lies 
makes an angle 90°+ A with the x axis because OQ makes an angle 
A with the x axis, and the line on which QP lies makes a 90° angle 
with OQ. 

Each pupil then verifies for himself that the equations (1) to (5) 
are true in his figure. Some of the figures are afterwards put on the 
blackboard and pupils are called on to explain why certain frac- 
tions equal certain functions of the angles. The fractions RP/QP 
and QR/QP always cause the most discussion. 

There have been two objectives in this treatment: (1) Learning 
to prove the formulas, and (2) learning how the use of positive and 
negative quantities and exact definitions enable us to generalize a 
proof. 
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Central Objectives of the Educational 
Process 





By HARRISON E. WEBB 
Market Street High School, Newark, N.J. 


IN A PREVIOUS ARTICLE (Newark School Bulletin, November 1931) 
the writer has considered various social aims in education. The 
process by which any or all of these commendable purposes are to 
be attained is of course immediately present to the social conscious- 
ness. In general it may be stated that the desideratum in behalf of 
the young person undergoing education is the possession of useful 
knowledge. This is to take a static view of the educational scheme. 
The corresponding dynamic outlook had better be phrased as the 
capacity for intelligent service. Many books and articles have been 
written, and countless sermons have been preached, to enforce the 
importance of the difference between these two lines of approach to 
the educational problem. The distinction, however, is for the present 
purposes academic, in that in the last analysis either phrase con- 
notes the other in the realm of practicality. As applied to a particu- 
lar subject or topic, all worth-while knowledge is serviceable, and 
the intelligent solution of a particular problem is the useful one. 

Our immediate concern is with the content, the materia of educa- 
tion. In these days of curriculum making and unmaking, ad libitum 
and in some instances ad nauseam, there is apparent a propensity 
for detailed analysis, so that arithmetic, science and what-not are 
decomposed into “‘knowledges,”’ “skills,” and “outcomes.” It fre- 
quently happens that the final outcome is mostly words—but, aside 
from this, there is a fundamental danger in assuming either for the 
subject or for the student that the whole is the sum of its parts. 
Given a normal mind, ‘‘knowledges”’ will multiply like the prover- 
bial Australian rabbit, while ‘‘skills’’ have a curious way of swim- 
ming under the surface of consciousness, and emerging when they 
are of no earthly use. It is not that the writer would contend that 
such analyses are futile; rather that they are only a part of the 
story, and not wholly reliable as criteria either of teaching or of 
educational achievement. 


* Read before the Mathematics Conference held at Teachers College, Columbia 
University on Saturday May 13, 1933. 
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Now-a-days there is a great concern for educational standards, 
particularly on the part of those who wish to save public money 
at the expense of the school system. Roughly it may be said that 
the superior student is one possessing the most knowledge (or if 
the reader pleases, capable of greater service). Of what does 
knowledge of a subject consist? 

For purposes both of teaching and learning, it is herein set forth 
that knowledge—the establishment of organic union between the 
two cosmic entities, the student and the subject, consists of three 
phases, or aspects, or mental processes as one may regard them. 
They may be thought of as the sides of a triangle, in that properly 
no one or any one may be first or last, or any one of the three may 
be intermediate to the other two—yet they are distinct, and each 
is essential. The order herein given is accidental. 

1—Orientation of the subject matter in line with general prin- 
ciples of successively broader applicability. 

2—Precision in the application of the principles aforesaid to the 
drawing of conclusions from selected data. 

3—Recognition of the appropriateness or applicability of general 
principles to actual situations when encountered. 

The “easiest way”’ for the educational philosopher to make a 
living (or at least to make a reputation as an educator), seems to be 
to select one of these elements and to exalt it at the expense of the 
other two. Or, if he is in a destructive frame of mind, to attempt to 
formulate a teaching method which omits one of the three en- 
tirely. Or possibly to formulate a “‘plan’”’ whose merit consists 
chiefly in reversing the order of succession in which the three ele- 
ments have previously stood in a traditional program. 

The ‘‘case system”’ in law schools is an instance in point. It is 
obvious that general principles of law are al! but useless unless 
applied to particular instances with ease and dispatch; and that 
aptness in their interpretation is without value unless the litigation 
is actually or potentially before the court. The danger would seem 
to lie equally in a slavish adherence to text-books, and in a total 
disregard of them. 

Herbert Spencer risked his reputation in an insistence that in any 
well-ordered educational scheme, the student must first be trained 
to recognize the persistence of a general principle, then to habitu- 
ate himself to its presence, and finally to formulate it. 

Modern ‘“‘psychological’’ methods seem to stress technique 
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(that is, precision) at the expense of general principles and with- 
out allowing time for the broader contacts which a particular sub- 
ject may possess. The writer is not competent to criticize the ele- 
mentary-school methods of the day. He notes, as compared with 
an earlier era, an apparent unwillingness on the part of students 
either to formulate or even to memorize formulations of general 
principles. But this comparative difference may be more apparent 
than real. The past always looks rosier. Or possibly there are 
fashions in these matters. The relation of the Ten Commandments 
to certain financial operations of recent date comes unsolicited to 
the mind at this point. 

In all seriousness it is safe to say that in any well-rounded 
general method of education all three of these elements should be 
adequately represented; that sanity of procedure involves a care- 
ful weighing of their relative value when applied to various sub- 
jects, and avoidance of overemphasis; and that in the comparison 
of one subject with another there may be marked differences in the 
relative importance of the three, but that no one can be entirely 
disregarded in any instance. 

As to the proper sequence of these three elements in presenta- 
tion, it is easy to be cock-sure, and still easier to criticize an exist- 
ing order. A worth-while exercise is to analyze the situation in 
various subjects, and to consider whether a better education or a 
higher ‘“‘achievement factor”? would result from a greater uniform- 
ity in teaching method. In the comparison of high-school subjects, 
very wide differences are noted at once, and it is possible that the 
best education from a social standpoint results from the necessity 
placed upon the student of approaching various subjects in vari- 
ous ways, even at the expense of any arbitrarily chosen achieve- 
ment quotient. As has often been said, the most valuable product 
of secular education is an intellectual integrity which commands 
instant respect, but which unfortunately is not easy to measure. 

If the foregoing thesis is admitted, then in the field of mathe- 
matical instruction lines of future progress would seem to lie in a 
restoration of balance first as between the philosophical and tech- 
nical aspects of that branch of learning and second as between its 
technical and practical interpretations. It would seem that mathe- 
matical instruction can hardly justify itself, either from the stand- 
point of student welfare or from that of public expense, as a train- 
ing in algebraic or geometric habits. In a word, not only must 
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“‘transfer’’ be conceded as possible, but it must be regarded as the 
only worth-while consideration in education. If habits are to be 
considered for a moment, they must be thought of as aspects of 
one habit, the habit of thinking. Now thinking involves memory 
and even memorizing. So in our examinations let us surrender en- 
tirely the futile chase after unheard-of questions, on the one hand, 
and on the other the expectation of perfect performance. It might 
be well also to bring algebra and geometry closer together in 
method, bringing a certain amount of demonstration into algebra, 
and more algebraic process into geometry, with a willing sacrifice 
of technical intricacy in algebra, and of extreme logical nicety in 
geometry. Then from the whole field of learning could be drawn 
countless examples wherein mathematical principles are made use- 
ful. This step should be taken, not because such examples make 
the subject more interesting, but because they are an integral part 
of the subject. If this involves the abolition of uniform examina- 
tions, let them find interment in an unknown grave, unwept, un- 
honored, and unsung. It is doubtful if uniform examinations were 
ever anything but an educational nuisance, except perhaps as ap- 
plied to all classes in a particular school, following an identical 
syllabus and employing the same texts. 

For the rest, one may in his mathematical teaching profit by 
analogies in the teaching of other subjects—foreign languages, 
history, poetry, biology, art, religion. Algebra, for example, is 
itself among other things a new language with a vocabulary and 
grammar; it employs, progressively, positive integers, fractions, 
negative numbers, irrationals and complex numbers—a historic 
sequence; it contains classic demonstrations worth while to memo- 
rize; it involves differentiation of function to meet new situations; 
it reproduces experiences in a new medium; and in the final in- 
fallibility of its consequences and its emphasis upon the futility of 
deception, it affords a pathway to communion with divinity. 





FEBRUARY MEETING OF THE NATIONAL COUNCIL 
The annual meeting of the National Council of Teachers of Mathe- 
matics will be held at the Hotel Cleveland in Cleveland, Ohio, on 
Friday and Saturday, February 23rd and 24th, 1934. Write to the 
Hotel Cleveland at once for reservations. A program for the meeting 
will appear in the December issue of The Mathematics Teacher. 








The 14th Annual Meeting of the National 
Council of Teachers of Mathematics, 


Minneapolis, February 
24-25, 1933 





EDWIN W. SCHREIBER, Secretary 


DiRECTOR’S MEETING—February 24, 10:00 a.m. 
The Nicollet Hotel, Parlor E 


PRESENT: John P. Everett, Martha Hildebrandt, Edwin W. 
Schreiber, William D. Reeve, Vera Sanford, C. M. Austin, Harry 
C. Barber, William Betz, Mary S. Sabin, Mary A. Potter, Herbert 
E. Slaught, C. Louis Thiele, Elsie P. Johnson, Raleigh Schorling. 
Absent: Mary Kelly, Marie Gugle. 

President William Betz of Rochester, New York called the meet- 
ing to order and the first item of business was to pass a resolution 
that the Secretary be instructed to send official greetings to Miss 
Marie Gugle, a member of our Board of Directors, a past President, 
and one of our loyal members, who has attended every meeting 
heretofore but was unable to attend the Minneapolis meeting. The 
report of the Treasurer, Mr. Schreiber, was presented, discussed, 
and accepted. Secretary Schreiber then read the minutes of the 
Washington meeting which were discussed and accepted. The re- 
port of the Auditor, Dr. Vera Sanford, was given and accepted. The 
report of the Committee on Sale of Year Books and Extention of 
Council was given by Mr. Austin and accepted. Mr. Austin stated 
that due to the financial statis of the country during the past year, 
he did nothing for which he had to spend money. The report of the 
Ballot Committee was submitted by the chairman, Mr. Schreiber, 
and it was voted that the Committee take under advisement ways 
and means to stimulate an interest in voting. Professor Reeve pre- 
sented his annual report of the Committee on Official Journal which 
was accepted. It was suggested that the Year Books be given pub- 
licity throughout the year in the MATHEMATICS TEACHER. Pres- 
ident Betz brought up the matter of the Handbook Committee, 
stating that Professor Rankin of Duke University, the chairman 
of this committee had made no report of progress. General interest 
was shown in the matter and all agreed that the Committee should 
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be continued. President Betz was authorized to investigate the 
present personnel of the Committee and take whatever steps are 
necessary to encourage the Committee to function. A motion was 
made and carried to continue the present business arrangement be- 
tween Professor Reeve, Editor-in-chief and Business Manager of 
the Mathematics Teacher and the National Council. The Council 
also expressed to Professor Reeve their great satisfaction with his 
work in the past. It was voted that the report of the Geometry 
Committee, given by Secretary Schreiber in the absence of the 
Chairman, Professor Beatley, be accepted as presented. Professor 
Schorling gave a brief report on the work done by the Committee 
on Individual Differences and he stated that all the money appropri- 
ated to the Committee had not been expended. His report was ac- 
cepted. It was voted that the Financial Committee be enlarged 
and instead of having three members, the Treasurer, the Presi- 
dent, and the preceeding President, that the Editor and Auditor 
be included in the Committee and that it be delegated to act asa 
Budget Committee. It was voted that the President attend a round- 
table discussion in Chicago, July 1933 in connection with the 
Pageant of Progress Exposition to represent the National Council 
and that his expenses be taken care of by the Finance Committee. 
It was voted to establish a Publicity Committee with Mr. Barber 
as chairman, to bring to the attention of the Associated Press and 
through other public means the work of the Council. It was voted 
that the investing of money and the establishment of honorary 
funds be left to the Finance Committee. It was suggested and 
passed as a resolution that Professor Slaught look further into the 
advisability of having a summer meeting and an exhibit of some 
kind at the Pageant of Progress in Chicago this summer. The meet- 
ing of the Board of Directors adjourned to attend the first open 
meeting of the National Council. 


PRELIMINARY REPORTS OF STANDING COMMITTEES 


Friday, February 24, 2:00 p.m. 
Ballroom, The Nicollet Hotel 


1. Committee on Examination. In the absence of Professor 
Schlauch, chairman of the committee on examinations, President 


Betz made a brief report stating what the committee had done 
during the past year. 
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2. Committee on Geometry. The preliminary report of this com- 
mittee was presented by Miss Martha Hildebrandt in the absence 
of the chairman, Professor Ralph Beatley of Harvard University. 
The details of this report will no doubt be printed in a forthcoming 
issue of the MATHEMATICS TEACHER. 

3. Committee on Individual Differences. Professor Raleigh 
Schorling of the University of Michigan presented an elaborate 
report of the work accomplished by his committee during the past 
year. Further details will be published in the MATHEMATICS 
TEACHER. _ 

4. Committee on Policy. The report of this committee was pre- 
sented by Mr. Harry C. Barber of Boston since the Chairman, Pro- 
fessor J. O. Hassler, was unable to reach Minneapolis until Satur- 
day morning. Further details of this committee will also appear in 
the MATHEMATICS TEACHER. 

At the close of the afternoon session, the local committee had 
arranged for a visit to the Flour Mills of Minneapolis. This inter- 
esting trip was made by a goodly number of our members and was 
much appreciated. 

Local arrangements were in charge of the Mathematics Clubs 
of the Twin Cities. Members of the local committee were artistically 
identified by their maroon and gold badges. 


DINNER CONFERENCE OF DrRECTORS, GUESTS, AND DELEGATES 
OF AFFILIATED ORGANIZATIONS 
February 24, 6:00 P.M. 
Francis I Room 
Forty-three directors, official delegates, and guests attended this 
dinner conference which proved to be a very delightful as well as 
profitable meeting. Miss Martha Hildebrandt, 1st Vice-President 


of the National Council, presided and at the conclusion of the 
dinner called upon the following who gave brief messages: 


Fred Bedford, Rye, New York Lillian Norris, Denver, Colo. 

B. Finch, Detroit, Michigan Elizabeth Sadley, Minn., Minn. 
Elsie P. Johnson, Oak Park, Il. Vera Sanford, Cleveland, Ohio 
Ruth Lane, Iowa City, Iowa H. E. Slaught, Univ. of Chicago 


The following were also present: 


Amanda Anderson, Omaha, Nebr. E. A. Beito, Wichita, Kansas 
C. M. Austin, Oak Park, IIl. Wm. Betz, Rochester, New York 
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Maybel Burns, Omaha, Nebr. 
H. C. Christofferson, Oxford, Ohio 


John P. Everett, Kalamazoo, Mich. 


Laura M. Farnam, Minn., Minn. 
Gladys Gibbens, Univ. of Minn. 
Edna Gould, St. Paul, Minn. 
Ethel Harris Grubbs, Wash. D.C. 
W. L. Hart, Minn., Minn. 

H. M. Heck, St. Paul, Minn. 

M. Hildebrandt, Maywood, II. 
Dunham Jackson, Univ. of Minn. 
Eva Jasperson, Minn., Minn. 

J. T. Johnson, Oak Park, III. 
Dora Kearney, Cedar Falls, Iowa 
S. B. Kinney, St. Paul, Minn. 
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C. N. Mills, Normal, Ill. 

U. G. Mitchell, Univ. of Kans. 
Frank Morse, Minn., Minn. 

Ruth Olson, Minn., Minn. 

Ethel E. Pease, Minn., Minn. 

Mary A. Potter, Racine, Wis. 

Mary S. Sabin, Denver, Colo. 

R. Schorling, Ann Arbor, Mich. 

E. W. Schreiber, Macomb, III. 
Walter O. Shriner, Terre Haute, Ind. 
Orvel E. Strong, Terre Haute, Ind. 
C. L. Thiele, Detroit, Mich. 
Catharine Walker, Fort Smith, Ark. 
Oakley Wiseman, Columbus, Ohio 
Edith Woolsey, Minn., Minn. 





Stella Lumley, Winona, Minn. 


FRIDAY EVENING MEETING 
8:00 p.m. Francis I Room 


President William Betz of Rochester called the meeting to order 
shortly after 8:00 o’clock and introduced to our members Mr. C. R. 
Reed, Superintendent of Schools of Minneapolis, who gave us a 
very cordial address of welcome to the city of Minneapolis. Ex- 
president, John P. Everett, responded for the Council. Secretary 
Schreiber presented the details of registration and made a plea that 
all attending meetings of the Council should register. President 
Betz then introduced the speaker of the evening, Professor U. G. 
Mitchell of the University of Kansas, who presented a very fine 
address on “‘The Story of Mathematics and its Future Develop- 
ment.” A social hour followed these addresses. 


ANNUAL BusINEss MEETING 
February 25, 9:00 a.m. 


Francis I Room 


President Betz called the meeting to order and asked for the 
reading of the minutes of the Washington meeting. Secretary 
Schreiber announced that he was prepared to read the entire 
minutes of the Washington meeting but on motion from the floor 
which was carried, it was moved that the minutes, which were 
printed in the October 1932 issue of the Mathematics Teacher, be 
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accepted as there printed. Secretary Schreiber then presented the 
report of the Ballot Committee which is as follows: 


For 2nd Vice-President: Ralph Beatley, 73 votes; A. Brown Miller, 39 votes. 


For Board of Directors: Harry C. Barber, 89 votes; Laura M. Farnam, 33 votes; 
J. O. Hassler, 82 votes; Mary Kelly, 54 votes; W. S. Schlauch, 77 votes; William 
Wallace, 24 votes. 

The following were declared duly elected officers of the Council: for 2nd Vice- 
President 1933-1935 Ralph Beatley, Harvard University; for members of the Board 
of Directors 1933-1936: Harry C. Barber, Boston, Massachusetts; J. O. Hassler, 
University of Oklahoma; W. S. Schlauch, New York University. 


It was voted that the Board of Directors consider the feasibility 
of holding a summer meeting of the Council in connection with the 
round-table discussion to be attended by President Betz. It was 
suggested that the National Council meet in joint session if such 
could be arranged with the Mathematics Section of the Central 
Association of Science and Mathematics Teachers. Professor 
Reeve gave a brief outline of the contents of the Eighth Year Book. 
He also mentioned the plans for the next two books—one to be 
devoted to arithmetic and the other to mathematics in the senior 
high school. The meeting was adjourned. 


PUBLIC MEETING 
10:00 a.m. Saturday, February 25 


Francis I Room 


THE PROBLEM OF EXAMINATIONS AND OF DRILL 


President Betz introduced as the first speaker of the morning 
Dr. C. N. Stokes of Temple University, Philadelphia, who pre- 
sented his report on individual differences. This report was sched- 
uled for the Friday afternoon meeting, but due to lack of time then 
was presented at this session. 

The first paper was presented by Professor L. H. Whitcraft of 
Ball Teachers College, Muncie, Indiana from the standpoint of the 
College Entrance Examination Board. The second address was 
presented by Professor R. H. Wheeler of the University of Kansas 
from the standpoint of the newer psychology. The discussion was 
led by Dr. Vera Sanford. Approximately one hundred seventy-five 
(175) attended this morning session. 
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SATURDAY AFTERNOON MEETING 
2:00 p.m. Francis I Room 


THE IDEAL PREPARATION OF A TEACHER OF 
SECONDARY MATHEMATICS 


President Betz introduced as the first speaker Professor W. C. 
Bagley of Teachers College, Columbia University who addressed 
us from the standpoint of the educator. The second speaker was 
Professor N. J. Lennes of the University of Montana who spoke 
from the standpoint of the mathematician. Both of these addresses 
were ably presented and will appear in a forthcoming issue of the 
Mathematics Teacher. Professor W. D. Reeve of Teachers College, 
Columbia University led the discussion. Professor Schorling intro- 
duced Mr. H. G. Ayre of the Waukegan High School, Waukegan, 
Illinois who presented briefly some interesting material on the 
results of a study carried on in Waukegan, Illinois. Approximately 
two hundred (200) were in attendance at this session of the Council. 


MEETING OF THE BOARD OF DIRECTORS 
February 25, 4:00 p.m. 
Parlor E 


PRESENT: John P. Everett, Martha Hildebrandt, Edwin W. 
Schreiber, William D. Reeve, Vera Sanford, J. O. Hassler, C. M. 
Austin, Harry C. Barber, William Betz, Mary S. Sabin, C. Louis 
Thiele, Mary Potter, Elsie P. Johnson, Raleigh Schorling. Absent: 
Herbert E. Slaught, Mary Kelly, Marie Gugle. 

The afternoon business meeting of the Board of Directors began 
with an informal tea arranged by Dr. Vera Sanford, and this new 
venture was voted a decided success. President Betz brought up 
the matter of finances for the ensuing year. The momentous ques- 
tion was to decide whether money should be appropriated to the 
various committees under present financial conditions existing 
nationwide. In view of the fact that the Policy Committee had re- 
ceived no stipulated appropriation for the past year, it was voted 
that the Policy Committee be allowed fifty dollars ($50.00). The 
appropriations for the other standing committees was referred to 
the Budget Committee with power to act, provided the utmost 
caution was used. It was voted that the President appoint a com- 
mittee of three to investigate certain materials being published by 
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outside agencies on the subject of mathematics and report any such 
undesirable material to the proper source. President Betz sug- 
gested to Mr. Barber, the chairman of the publicity committee, 
that articles on mathematics be submitted to the Journal of the 
National Education Association. It was voted that the Budget 
Committee take under advisement the printing of the thesis of 
Mr. Hamley. The meeting was then adjourned. 


THE ANNUAL BANQUET 
February 25, 6:30 P.M. 
Ball Room 


One hundred thirty-six (136) members and guests attended the 
annual banquet of the National Council. The local committee had 
plans very well worked out for this event. The place cards at the 
speaker’s table were in the form of compasses, on the arm of which 
the name of the guest or member was printed. Near each plate at 
the speakers’ table was to be found an artistic little package con- 
taining a small jig-saw puzzle which, when completed, formed a 
beautiful geometric design. During the serving of the banquet, an 
instrumental trio furnished music which was much enjoyed. 
Between courses, President Betz called on Secretary Schreiber to 
give a brief report on the results of registration and he reported that 
the total registration this year was one hundred seventy-eight 
(178), representing eighteen (18) states of the Union. At the close 
of a delicious banquet, President Betz introduced to the gathering, 
Professor Dunham Jackson of the University of Minnesota, a 
past president of the Mathematical Association of America; 
Professor W. L. Hart, chairman of the department of mathe- 
matics, University of Minnesota; and Professor H. E. Slaught 
of the University of Chicago, also a past president of the 
Mathematical Association of America, who gave a very fitting 
tribute to the life and work of the late E. H. Moore who for many 
years was chairman of the department of mathematics of the Uni- 
versity of Chicago and whose recent death has been a distinct loss 
to the mathematical world. President Betz also presented to the 
group the members of the Local Committee and the Past Presi- 
dents of the National Council. The address of the evening was 
given by Professor G. A. Bliss, chairman of the department of 
mathematics of the University of Chicago, on ‘‘Mathematics and 
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its Applications.”” This address was ably presented and warmly 
received by the audience. President Betz then called on Secretary 
Schreiber to say a few words concerning our First Vice-President, 
Miss Martha Hildebrandt and our Director, Mr. C. M. Austin 
who are leaving our official family. Miss Hildebrandt has served 
us in the capacity of Vice-President for two years, and Mr. Austin 
has served us in many capacities over the past thirteen years, first 
as President then as a member of the Board of Directors then as 
Vice-President and again as a Director. 

President Betz closed this last session of the National Council 
and suggested that all who could should attend the next annual 
meeting which will probably be held in the eastern part of the 
United States. 

On Sunday morning, the local committee had arranged a tour 
of the Twin Cities for the out of state guests which was thoroughly 
enjoyed by those who could find it possible to go. 


ATTENDANCE* 


ARKANSAS (1) Slaught, H. E. (R-6) University of 





Fort Smith 

Walker, Catharine (W) Sr. H. S. & Jr. 
College, Fort Smith, Ark. 

CoLorRabo (2) 
Denver 

Norris, Lillian G. (W) Skinner Jr. 
High, Denver, Colorado 

Sabin, Mary S. (R-6) East High, 
Denver, Colorado 
District OF CoLuMBIA (1) 

Washington, D.C. 

Grubbs, Ethel Harris (Mrs.) (R-5) 
High Schools Div. 10-13, Wash., D.C. 
YLurnors (13) 

Chicago 

Bliss, Gilbert A. (W) University of 
Chicago, Chicago, Ill. 

Jarrett, Ethel L. (R-2) The Girls 
Latin School, Chicago, Il. 

Johnson, J. T. (B-7) Chicago Normal 
College, Chicago, Ill. 


* See key to code at end of list. 


Chicago, Chicago, III. 
Highland Park 
Weldin, Marie (R) Deerfield Shields 
Township H. S., Highland Park, Ill. 
Macomb 
Schreiber, Edwin W. (B-10 
Teachers College, Macomb, IIl. 


state 


Mayu ood 
Hildebrandt, Martha (R-6) Proviso 
High School, Maywood, Ill. 
Payne, Charlotte (R-2) Proviso Twp. 
H. S., Maywood, III. 
Turney, Leona (G) Maywood, IIl. 


Normal 
Mills, C. N. (R-4) I.S.N.U., Normal, 
Ill. 
Oak Park 
Austin, C. M. (B-13) High School, 
Oak Park, Il. 
Johnson, Elsie Parker (R-6) High 
School, Oak Park, Ill. 
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Waukegan 
Ayre, H. G. (R-2) High School, Wau- 
kegan, Ill. 
INDIANA (3) 
Muncie 
Whitecraft, L. H. (R-4) Ball State 
Teachers College, Muncie, Ind. 
Terre Haute 
Shriner, Walter D. (R-4) Indiana 
State Teachers College, Terre Haute 
Strong, Orvel (W) Indiana State, 
Terre Haute, Indiana 
Iowa (5) 
Cedar Falls 
Kearney, Dora E. (R-5) State Teach- 
ers College, Cedar Falls, Iowa 
Steinberg, Freda (G) Iowa State 
Teachers College, Cedar Falls, Iowa 
Towa City 
Lane, Ruth (W) University of Iowa, 
Iowa City, Iowa 
Lundholm, H. T. (G) Univ. H. S 
Iowa City, Iowa 
Sioux City 
Schaul, Sister Marguerite (W) Briar 
Cliff College, Sioux City, Ia. 


7 


Kansas (3) 
Lawrence 
Mitchell, U. G. (W) State University 
of Kansas, Lawrence, Kansas 
Wheeler, Raymond H. (G) University 
of Kansas, Lawrence, Kansas 
Wichita 
Beito, E. A. (W) U. of Wichita, 
Wichita, Kansas 
MASSACHUSETTS (1) 
Boston 
Barber, Harry C. (R-6) English 
High, Boston, Mass. 
MICHIGAN (5) 
Ann Arbor 
Schorling, Raleigh (B-13) University 
of Michigan, Ann Arbor, Michigan 


Detroit 
Finch, Beulah (W) Durfee, Detroit, 
Michigan 
Thiele, C. L. (B-7) Supr. Dept., De- 
troit, Michigan 
Grand Rapids 
Aquinas, Sister M. (W) Marywood, 
Fulton St., Grand Rapids, Michigan 
Kalamazoo 
Everett, John P. (B-10) Western 
State Teachers College, Kalamazoo, 
Mich. 
MINNESOTA (113) 
Albert Lea 
Strom, Agnes (W) Albert Lea Sr. 
High, Albert Lea, Minn. 


Austin 
Cotter, Mary S. (W) Central High, 
Austin, Minn. 
Dassel 


Fellroth, Ruth M. (G) Dassel High 
School, Dassel, Minn. 


Duluth 
Ellen, Malin (G) Denfield High 
School, Duluth, Minn. 
Elwell, Mary I. (G) State Teachers 
College, Duluth, Minn. 
Lincoln, Katherine (W) Morgan Park 
School, Duluth, Minn. 
O’Neill, Hazel M. (W) Central High, 
Duluth, Minn. 
Ely 
Herrick, Carol M. (W) Memorial 
High, Ely, Minn. 
Evansville 
Michaelson, Mildred (W) High 
School, Evansville, Minn. 
Faribault 
Purdie, C. E. (G) Faribault High 
School, Faribault, Minn. 


Sister Philip (G) Bethlehem Academy, 
Faribault, Minn. 
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Hibbing 
Gunderson, Esther (W) High School, 
Hibbing, Minn. 
Reynolds, Margaretta 
School, Hibbing, Minn. 
Scott, Helen (W) High School, Hib- 
bing, Minn. 


(W) High 


Hutchinson 


Anderson, Adeline J. (W) Merrill 


High, Hutchinson, Minn. 
Litchfield 
Haley, Phyllis A. (G) Washington 
High, Litchfield, Minn. 
Mankato 
Robbins, Alice (W) S. T. C., 
kato, Minn. 


Man- 


Minneapolis (69) 


Adams, Julia (G) Central High, 
Minneapolis 

Adler, Fern (G) Bryant Junior High, 
Minneapolis 

Anderson, Elvira (G) Kenwood, 
Minneapolis 

Beck, Maud G. (G) West High, Min- 
neapolis 

Berkheimer, Effie (W) Roosevelt 


High, Minneapolis 

Brunner, May (G) Hampshire Arms, 
Minneapolis 

Bullock, Adelle (G) Jordon Jr. High, 
Minneapolis 

Buzzell, Alice (G) Phillips Jr. High, 
Minneapolis 

Clarke, Mildred (G) North High, 
Minneapolis 

Cockburn, Edna (G) Marshall, Min- 
neapolis 

Cole, Ruth F. (G) Edison High, Min- 
neapolis 

Coltman, Lenore (G) John Marshall, 
Minneapolis 

Crane, Grace C. (G) Phillips Jr. High, 
Minneapolis 

Dight, C. F. (G) Phillips Jr. High, 
Minneapolis 
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Drake, Richard (G) North High, Min- 
neapolis 

Edwards, Mary L. (G) 
High, Minneapolis 

Elveback, Mary L. (G) University 
of Minn., Minneapolis 

Farnam, Laura M. (W) Bryant Jr. 
High, Minneapolis 

Fellroth, (W) 
Academy Minneapolis 

Fischer, C. H. (G) University of Min- 
nesota, Minneapolis 

Foster, Esther P. (G) Folwell Jr. 
High, Minneapolis 


Roosevelt 


Anna Minnehaha 


Gibbons, Gladys (G) University of 
Minnesota, Minneapolis 

Hallenberger, Olive (G) Bryant Jr. 
High, Minneapolis 

Harrington, Margaret (W) Nokomis 
Jr. High, Minneapolis 

Harris, Louise (W) Roosevelt High, 
Minneapolis 

Hart, W. L. (G) University of Minne- 
sota, Minneapolis 

Haycock, Ruth (G) Minneapolis 

Hegman, Irene (G) Jordan Jr. High, 
Minneapolis 

Holkesvig, Genevieve (G) Edison 
High, Minneapolis 

Jackson, Dunham (R-4) University 
of Minnesota, Minneapolis 

James, E. E. (G) Edison High School, 
Minneapolis 

Jasperson, Eva (G) Washburn, Minne 
apolis 

Johnson, H. C. (G) University High 
School, Minneapolis 

Kinney, L. B. (W) University of 
Minnesota, Minneapolis 

McCutcheon, G. (G) University of 
Minnesota, Minneapolis 

McKay, Florence (G) 
Minneapolis 

Madigan, Harriet (G) North High, 
Minneapolis 

Marchant, Lura E. (G) South High, 
Minneapolis 


Pillsbury, 


FOURTEENTH ANNUAL MEETING 


Mitlyng, Ida (G) Jordan Jr. High, 
Minneapolis 

Moore, May (G) Phillips Jr. High, 
Minneapolis 

Morse, Frank S. (W) South High, 
Minneapolis 

Mossman, Katherine (G) Bryant Jr., 
Minneapolis 

Nagel, Florence (G) South High, 
Minneapolis 

Norman, Clarissa (G) Jordan Jr. 
High, Minneapolis 

Olsen, Mabel J. (G) South High, 


Minneapolis 

Olson, Ruth (W) Washburn, Minne- 
apolis 

Oswald, E. Leone (G) Bryant Jr., 
Minneapolis 


Pease, Ethel E. (W) Northrop Col- 
legiate, Minneapolis 

Pedersen, Olga (G) University of 
Minnesota (Student) Minneapolis 

Pederson, O. E. (G) South High, 
Minneapolis 

Phillips, Jennie C. (G) Central High, 
Minneapolis 

Regan, Harriet B. (G) Bryant Jr. 
High, Minneapolis 

Rise, Mathilde E. (G) Sanford Jr. 
High, Minneapolis 

Rodgers, Walter S. (W) Central High, 
Minneapolis 

Ruwitch, George (G) University of 
Minnesota, Minneapolis 

Sadley, Elizabeth (W) Northrop Col- 
legiate School, Minneapolis 

Samuelson, P. A. (G) Phillips Jr. 
High, Minneapolis 

Scribner, Ruth (G) Jordan Jr. High, 
Minneapolis 

Still, Ada J. (G) Phillips Jr. High, 
Minneapolis 

Sundberg, Mildred (G) Phillips Jr. 
High, Minneapolis 

Thomas, Anna Belle (G) Central 
High, Minneapolis 

Thompson, Genora (G) Phillips Jr. 
High, Minneapolis 
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Tice, Ethel A. (G) Lincoln Jr. High, 


Minneapolis 

Walmer, Delmar (G) South High, 
Minneapolis 

Walsh, Mary A. (G) Marshall High, 
Minneapolis 


Weston, Florence M. (R-2) North 
High, Minneapolis 

Wiken, Margaret L. (G) University 
of Minnesota, Minneapolis 

Williams, Harriett (G) Bryant Jr. 
High, Minneapolis 

Woolsey, Edith (W) Sanford Jr. High, 
Minneapolis 

Northfield 

Bill, Harriet (W) High School, North- 
field, Minn. 

Clark, Mary W. (W) High School, 
Northfield, Minn. 

White, Marion (W) Northfield, Minn. 


Owatonna 
Drysdale, Estelle (G) High School, 
Owatonna, Minn. 
Smith, Miss Theo T. (G) High School, 
Owatonna, Minn. 
Woesner, Katherine (G) High School, 
Owatonna, Minn. 


Pillager 
Schultz, Elizabeth (G) Pillager, High, 
Pillager, Minn. 
Red Wing 
Kaasa, Clarice (W) High School, Red 
Wing, Minn. 
St. Cloud 
Empey, Edith (G) Senior High School 
St. Cloud, Minn. 


St. Paul (14) 

Blackall, Clair J. (G) College of St. 
Thomas, St. Paul 

Chrysastom, Sister (G) College of St. 
Catherine, St. Paul 

Devereaux, Sister Cecil (W) College 
of St. Catherine, St. Paul 

Diether, Althea (G) Central High, 
St. Paul, Minn. 
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Gould, Edna (G) Mechanics Arts, St. 
Paul 

Heck, Helen M. (G) Central High, 
St. Paul 

Kelly, Nellie (G) Cleveland, St. Paul 
Minn. 

Madigan, John A. (G) College of St 
Thomas, St. Paul 

Martyn, Marjorie (G) 
Farm School, St. Paul 

Mueller, Margaret (W) 
School for Girls, St. Paul 

Norton, John A. (G) Monroe Jr 
High, St. Paul, Minn. 

Sjoberg, Martha (G) Central High 
St. Paul, Minn. 

Smith, Louise (G) Central High, St. 
Paul, Minn. 


University 


Oak Hall, 


Yvonne, Sister (W) St. Joseph’s 
Academy, St. Paul 
Tracy 


Redmond, Blanch (G) Tracy Public 
Tracy, Minn. 
Smith, Dorothy D. (W) Tracy, Minn. 
Willmar 
Emery, Edith (W) Junior Senior High 
School, Willmar, Minn. 
Winona 
Lumley, Stella M. (W) Senior High, 
Winona 
Missovri (3) 
Columbia 
Butler, C. H. (W) University High 
School, Columbia, Mo. 
Carter, W. R. (G) University of Mis- 
souri, Columbia, Mo. 
Kirksville 
Jamison, G. H. (R-4) State Teachers 
College, Kirksville, Mo. 
NEBRASKA (4) 
Lincoln 
Congdon, Allan R. (R-2) University 
or Nebraska, Lincoln, Nebraska 
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Omaha 
Anderson, Amanda (W) Central High, 
Omaha, Nebraska 
Burns, Maybel (W) Central High, 
Omaha, Nebraska 
Wayne 
Boyce, Jessie W. (G) State Teachers 
College, Wayne, Nebraska 
New York (3) 
New York 
Reeve, W. D. (B-12) Teachers Col- 
lege, New York 
Rochester 
Betz, William (B-10) Public Schools, 
Rochester, N. Y. 
Rye 
Bedford, Fred L. (R-2) Rye Country 
Day School, Rye, N. Y. 
Nort Daxora (1) 
Mayville 
Kroll, Florence (W) State Teachers 
College, Mayville, N. D. 
Onto (8) 
Athens 
Benz, H. E. (R-5) Ohio University, 
Athens, Ohio 
Morton, R. L. (R-6) Ohio University, 
Athens, Ohio 
Pickett, Hale (R-3) Athens High, 
Athens, Ohio 
Cincinnati 
Becker, Marie (R-4) Walnut Hills 
High, Cincinnati, Ohio 
Struke, Norma (R-4) Rothenberger 
Jr. H. S., Cincinnati, Ohio 
Cleveland 
Sanford, Vera (B-7) Cleveland, Ohio 
Columbus 
Wiseman, Oakley (W) Starling Jr. 
High, Columbus, Ohio 
Oxford 
Christofferson, H. C. (R-5) Miami 
University, Oxford, Ohio 
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OKLAHOMA (1) 
Norman 

Hassler, J. O. (R-6) University of 
Oklahoma, Norman, Okla. 
PENNSYLVANIA (1) 

Philadel phia 

Stokes, C. N. (B-9) Temple Univer- 
sity, Philadelphia, Pa. 
WISCONSIN (10) 


A ppleton 
Carter, Ethel (R-3) Appleton, Wis. 
Graef, Esther M. (G) Senior High, 
Appleton, Wis. 
Eau Claire 
Otteson, Elli (G) High School, Eau 
Claire, Wis. 
Frederic 
Cartwright, Frances (W) Frederic 
High School, Frederic, Wis. 


Janesville 
Davis, Marjorie (W) Senior High 
School, Janesville, Wis. 
LaCrosse 
Kline, Horton (W) Central High 
School, LaCrosse, Wis. 
Madison 
Hart, Walter W. (R-4) University of 
Wisconsin, Madison, Wis. 
Hartung, M. L. (W) University of 
Wisconsin, Madison, Wis. 
Racine 
Potter, Mary A. (B-11) Washington 
Park, Racine, Wis. 
Whitewater 
Bigelow, O. H. (R-2) Teachers Col- 
lege, Whitewater, Wis. 


ATTENDANCE BY STATES 


G. 
1. Arkansas 0 
2. Colorado 0 
3. Dist. of Columbia 0 
4. Illinois 1 
5. Indiana 0 
6. Iowa 2 
7. Kansas 1 
8. Massachusetts 0 
9. Michigan 0 
10. Minnesota 78 
11. Missouri 1 
12. Nebraska 1 
13. New York 0 
14. North Dakota 0 
15. Ohio 0 
16. Oklahoma 0 
17, Pennsylvania 0 
18. Wisconsin 2 

86 


Ws R. B. a. 
1 0 0 1 
1 1 0 2 
0 1 0 1 
1 8 3 13 
1 2 0 3 
2 1 0 5 
2 0 0 3 
0 1 0 1 
2 0 3 5 

33 2 0 113 
1 1 0 3 
2 1 0 4 
0 1 2 3 
1 0 0 1 
1 6 1 8 
0 1 0 1 
0 0 1 1 
4 3 1 10 
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Code: G = green registration card (visitor or guest) 
W = white registration card (member attending his first annual meeting) 
R = red registration card (member attending 2-6 annual meetings) 
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B = blue registration card (member attending } or more annual meetings) 
In the preceding list the number following the letter indicates the number of 
annual meetings attended, thus R-3 means 3 meetings attended. 


REPORT OF THE SECRETARY-TREASURER AS TREASURER 
FEBRUARY 15, 1932—FEBRUARY 1, 1933 


Receipts 
Balance Feb. 15, 1932 
From Savings Acc.. .$ 300.00 
From Directors 








$1849.86 


Expenditures 


Annual Meeting 


Director’s Expenses 732.32 
Program Speakers. 323.81 


(Breakfast) 13.00 Local Committee.. 72.43 
Sale of Cert. of De- Printing 11.00 
ID .0-3.5° . 450.01 Official Delegates’ 
Year Books . 63.96 Breakfast and 
Year Books (W. D. Director’s Lun- 
Reeve)... . 315.00 cheon ; soe 
Year Books 1063.15 a 
MATHEMATICS 
TEACHER 1112.86 
1194.56 
President’s Office 25.00 
Editor’s Office. 60.00 
International Congress 50.00 
Year Book Committee 22.37 
Other Assets: Individual Difference Com 25.00 
New York Tele- Secretary-Treasurer’s Office 
phone Bond... .$ 982.50 Commonwealth 
Com. Edison Edison Bond. . .$942.53 
Bond......... 935.00 Clerical Expense.... 100.00 
Savings Acc. 412.19 Secretarial Service 500.00 
— Supplies, etc...... 60.09 
Total $2329.69 Paid Back to Sav- 
ings Acc.. 306 .00 
1908 .63 
Total. . . 3285.55 
Cash on Hand. 1882.29 
$5167 .84 $5167.84 


(Signed) Epwin W. ScuREIBER, Treasurer 


The above account has been examined and found to be correct. 
(Signed) VERA SANFORD, Auditor 
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BALANCE SHEET, FEBRUARY 1, 1933 


ASSETS: 
Commercial Bank Deposit $1882.29 
New York Telephone Bond, 44%, ’39 982.50 
Commonwealth Edison Bond, 5%, ’53 - 935.00 
Savings Bank Deposit 412.19 
Total Assets 4211.98 
LIABILITIES 
Total Liabilities None 
NET WorTH 
Balance in Custody of Treasurer $4211.98 


(Signed) Epwirn W. SCHREIBER, Treasurer 


The above account has been examined and found to be correct. 


(Signed) VERA SANFORD, A uditor 








BACK NUMBERS OF THE 
MATHEMATICS 
TEACHER 


The following issues of the Mathematics Teacher are still 
available and may be had from the office of the Mathematics 
Teacher, 525 West 120th Street, New York. 


Vol. 14 (1921) Jan., Feb., April, May. 

Vol. 16 (1923) Feb., May, Dec. 

Vol. 17 (1924) April, May, Dec. 

Vol. 18 (1925) April, May, Nov. 

Vol. 19 (1926) May. 

Vol. 20 (1927) Feb., April, May, Dec 

Vol. 21 (1928) Mar., April, May, Nov., Dec. 

Vol. 22 (1929) Jan., Feb., Mar., April, May, Nov., Dec. 
Vol. 23 (1930) Jan., Feb., Mar., April, May, Nov., Dec. 
Vol. 24 (1931) Feb., Mar., April, May, Oct., Dec. 

Vol. 25 (1932) Jan., Feb., Mar., April, May, Oct., Nov., Dec 
Vol. 26 (1933) Jan., Feb., Mar., April, May, Oct., Nov. 


Price: 25¢ each. 




















Abraham De Moivre 


Born at Vitry, France, May 26, 1667 
Died at London, England, November 27, 1754 


Who made the spider parallels design, 
Sure as Demoivre, without rule or line? 
Pope, Essay on Man (iii, 1. 103-104) 


IT IS APPROPRIATE to publish a note on the life of Abraham De 
Moivre in this issue of the Mathematics Teacher since it is exactly 
two centuries ago this November that one of his most important 
discoveries was made public. 

At the age of eleven, De Moivre was sent by his father to study 
at the protestant university at Sedan, in northeastern France, 
where he lived in the home of a professor of Greek. The only mathe- 
matics book to which he had access was a treatise on arithmetic. 
This so engrossed his attention that he stole time from games 
played by the other boys of his age to read it, and the Greek pro- 
fessor reproached him with wasting time on mathematics which 
might better have been devoted to the classics. 

After the school at Sedan was suppressed by the Catholics in 
1681, De Moivre studied philosophy at Samur and physics in Paris. 
At Samur he read a little tract on the subject of games of chance, 
written by the Dutch mathematician Christiaan Huyghens. This 
little pamphlet called De Ratiociniis in Ludo Aleae which De 
Moivre read at about the age of 15, was the only book then in 
print relating to the theory of probability. Not all of it was within 
his comprehension, but the part which he understood was a power- 
ful germ which later developed into his own great work on that 
subject. 

On a trip to Bourgogne with a relative, he discovered in the 
house where they were staying a copy of Euclid. Finding himself 
halted at the 5th proposition, he fell to weeping and nothing could 
console him but an explanation of the proposition. After that he 
read easily and rapidly through the rest of the six books. On his 
return to Paris he studied mathematics under the tutelage of the 
famous Ozanam, whom students of the history of mathematics 
will remember for his interest in mathematical recreations and his 
collection of puzzle problems, and whom Professor David Eugene 
Smith describes as a man “‘self-taught, but with a gift for teaching 
others.” 
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When De Moivre was 18, France revoked the Edict of Nantes. 
Being a strong Protestant, he was imprisoned for a time and when 
released was faced with the alternatives of changing his religion or 
his country. He chose the latter and chose London as his new home. 
His religious convictions were deep and abiding, and he never per- 
mitted jesting on the subject. Once a man, intending to pay him a 
compliment, remarked that mathematicians had no religion. “I 
will prove to you that I am a Christian,” De Moivre replied, “by 
forgiving you for the insult you are speaking.”’ 

Apparently when he went to London, the young man considered 
that he had reached the summit of mathematical attainment, but 
he was promptly disabused. Chance (and doubtless his duties as a 
tutor) brought him into the home of the Earl of Devonshire about 
the time that Newton presented that gentleman with a copy of his 
Principia. De Moivre opened the book expecting to read it without 
difficulty, and was surprised to find it beyond his powers. This was 
the beginning of his serious study of higher mathematics. He 
bought the Principia and wore it out carrying it in his pocket and 
reading it in the intervals of his work. That he mastered Newton’s 
reasoning is evidenced in many ways. He made a revision and a 
Latin translation of Newton’s Opticks. When the Newton-Leibniz 
controversy over the invention of the calculus was at its height, 
De Moivre was a member of the small commission appointed by 
the Royal Society to review the evidence and decide between the 
claims of the two great men. Newton gave him full confidence, and 
used nightly to go to the coffee house where De Moivre spent his 
free time and take the latter home to spend the evening in philo- 
sophic discourse. Tradition has it that in his later years, Newton 
often replied to questions by saying ‘“‘Ask Mr. Demoivre, he knows 
more about it than I do.” 

De Moivre was elected to membership in the Royal Society in 
1697, at the age of 30, and considerably later to the Berlin Acad- 
emy. A few months before his death the Académie des Sciences in 
Paris made him an Associé Etranger, an honor which he received 
with touching joy and gratitude. 

De Moivre’s important and varied mathematical discoveries 
were almost all in what would now be called pure analysis, he did 
not make experiments with physical data and he showed little in- 
terest in geometry. His name is closely associated with the trigo- 
nometry which deals with imaginary quantities and with the 
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formula! 
(cos x + 7 sin x)" = cos mx + isin mx. 

The particular piece of work whose bi-centenary occurs on the 
12th of November this year, is a little Latin treatise seven pages 
long, entitled Approximatio Ad Summam Terminorum Binomii 
(a+b)" in Seriem expansi, autore A.D.M.R.S.S.,? the first page of 
which is reproduced on page 428 of this issue of The Mathematics 
Teacher. This little paper contains the formula for what is now 
known as the normal curve, or curve of error, or probability curve, 
or normal probability curve. De Moivre had for many years 
worked intensively on the properties of infinite series, and he had 
also for many years supported himself by tutoring and by solving 
problems relative to games of chance proposed to him by wealthy 
patrons who wanted to know what stakes they should offer in 
gambling. With this background he wrote The Doctrine of Chances 
(1717, 1738 and 1756), a mathematical treatise on problems of 
gambling. During his analysis of questions about probability, he 
discovered a formula for the ratio between the middle term of 
(1+1)" and the sum of all the terms, and also a formula for the 
ratio between the middle term and a term at any given distance 
from that middle term. This discovery he imparted privately to 
friends, probably gathered at his favorite coffee house. Thus the 
first formulation of the momentous concept of a law of error, 
which is now yearly studied by thousands of students of statistical 
methods, was printed two centuries ago in an obscure Latin 
treatise on abstract mathematics supposed by its author to have no 
practical applications outside the realm of games of chance, and 
this brief supplement is now so rare that only two copies have been 
reported in the entire world. It is pleasant to speculate upon the 


1 For a translation from De Moivre’s works showing that although the result is 
not stated explicitly, the formula and its application were well known to him, the 
reader is referred to the Source Book in Mathematics, 440-454, where Professor 
R. C. Archibald has assembled pertinent selections. 

2 De Moivre published his own English translation in the 2nd edition of The 
Doctrine of Chances, 1738, and his translation is reproduced in the Source Book in 
Mathematics, 566-575. The A pproximatio is also discussed in the following references 

Pearson, K., ‘Historical Note on the Origin of the Normal Curve of Errors,” 
Biometrika, xvi (1924), 402-404. 

Archibald, R. C., ““A Rare Pamphlet of Moivre and some of his Discoveries,”’ 
Isis, viii (1926), 671-683. 

Walker, H. M., Studies in the History of Statistical Method (1929), 12-18. 
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astonishment with which De Moivre and his cronies, gathered 
about a table in their coffee house, would have greeted a prophecy 
that a time would come when this theorem would powerfully effect 
the thinking of the world on its social problems, when text books 
would be written around it for use in sciences whose very names 
were then unknown, when decisions on matters of educational 
policy and of scientific fact would be based on investigations that 
invoke its aid. Unfortunately this treatise remained unknown, and 
when Laplace, Gauss and others rediscovered the equation for the 
curve of error some seventy years later they were given credit for 
priority. Only in 1924 did Professor Karl Pearson of the University 
of London discover De Moivre’s previously unknown treatise. 

Teachers of mathematics will be interested in a bit of advice 
which De Moivre offers his readers in the preface to The Doctrine 
of Chances: 

“On this Occasion, I must take notice to such of my Readers as 
are well vers’d in Vulgar Arithmetik, that it would not be difficult 
for them to make themselves Masters, not only of all the Practical 
Rules in this Book, but also of more useful Discoveries, if they 
would take the small Pains of being acquinted with the bare Nota- 
tion of Algebra, which might be done in the hundredth part of the 
Time that is spent in learning to read Shorthand.”’ 

De Moivre had never married, a fact his biographers* attribute 
to his poverty, and he outlived most of his intimate friends. In his 
last years, both sight and hearing failed and his need for sleep in- 
creased until twenty hours a day became habitual, but in the re- 
maining four hours his friends found him as usual, discoursing on a 
wide variety of subjects and dictating careful answers to letters on 
questions of algebra. His feebleness and his need for sleep increased 
until at length on November 27, 1754 he ceased to waken. 

The readers of the MATHEMATICS TEACHER will be interested ina 
letter from De Moivre to Edward Montague 1723 or 1724 published 
by David Eugene Smith in the American Mathematical Monthly 
for October 1922. We have reproduced the letter on page 429. 

HELEN M. WALKER 
Teachers College, Columbia University, New York, N.Y. 
VERA SANFORD 
Oneonta Normal School, Oneonta, N.Y. 


3 See the éloge by Grandjean de Fouchy in Histoire de l’ Académie Royale des 
Sciences, 1754, p. 175. 











Nov. 12. 178. 








APPROXIMATIO AD 


SUMMAM TERMINORUM BINOMI/I 


a+" in Seriem expanfi, 
Autore .4. D. M. R.&. S. 


Uanquam folutio Problematum ad fortem fpe&tantium non raro cxi- 
git ut plures Termini Binomii 4+6" in fammam colligantur ; atta. 
men in poreftaribus excelfis res adeo laboriofa videtur, ut per 

pauci hoc opus aggredi curaverint; Jacobus & Nicolaus Bernoulli viri Do- 
Giffimi primi quod fciam tentarunt quid fua induftria in hoc genere prz- 
ftare poffet,in quo etiamfi uterque propofitum fumma cum laude fit affecutus, 
aliquid tamen ultra poteft requiri, hoc eft approximatio ad fummam ; non e- 
nim tam de approximatione videntar fuiffe folliciti quam de affignandis certis 
iimitibus quoeSemma Terminorum neceflario tranfcenderet. Quam vero 
viam illi tenuerint, breviter in. Mifcellaneis meis expofui * que confula 
Le&tor fi vacat, quod ipfi tamen fcripferint melius erit fortaffe confulere: 
Ego quoque in hanc difquifitionem incubui ; quod autem eo me primum in- 
pulit non profe&tum fuit ab opinione me czteros anteiturum, fed ab obfe 
quio in Dignifimum virum qui mihi autor fuerat ut hec fufciperem ; Quic- 
quid eft, novas cogitariones prioribus fubne&o, fed ed ut connexio poftre 
morum cum primis melius appareat, mihi neceffe eft ut pauca jampridem 
@ me tradita denvo proferam. : 

L Duodecim jam funt anni & amplius cum illud inveneram; fi Bino- 
mium 1-+1 ad poteftatem m permagnam attollatur, ratio quam Terminus 
Medius habet ad fummam Terminorum omnium, hoc eft ad 2", ad hunc mo 

2 
dum poterit exprimi = )» ubi A eum numerumexponit cujus Log» 
A rithmus 


* Vide Mifcellanea Analytica pag. 96. 97.98. 99. 
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Official Notice 


As Secretary of The National Council of Teachers of Mathemat- 
ics, I officially announce the annual election of certain officers of the 
National Council, said election to take Place at Cleveland, Ohio, on 
Friday, February 23, 1934. Article III, Section 7 of the by-laws states: 
‘‘At least two months before the date of the annual meeting, all 
members shall be given the opportunity through announcement in 
the official journal to suggest by mail for the guidance of the Direc- 
tors a candidate for each elective office for the ensuing year. At least 
one month before the annual meeting the Secretary of the Board of 
Directors shall send to each member an official ballot giving the 
name of two candidates for each office to be filled. These candidates 
shall be selected by a nominating committee of the Board of which 
the Secretary shall be chairman. The election shall be by mail or in 
person and shall close on the date of the annual meeting.” 

At the Detroit meeting, 1931, of The National Council, the nomi- 
nating committee, consisting of the two most recent ex-presidents 
and the Secretary as chairman (for this year: Harry C. Barber, John 
P. Everett, and Edwin W. Schreiber), was instructed to prepare a 
primary ballot suggesting five eligible candidates for each elective 
office. The officers to be elected at the Cleveland meeting are: 
(1) President 1934-1936; (2) 2nd Vice-President 1934-1936; (3) 
Three Directors 1934-1937. 

The periods of service of the officers of the National Council, from 
its organization in 1920 to the present time, are printed hereafter. 


EDWIN W. SCHREIBER, Secretary 
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et Saws 


The National Council of Teachers of Mathematics 


ORGANIZED 1920—INCORPORATED 1928 


Periods of Service of the Officers of the National Council 


PRESIDENTS 


C. M. Austin, Oak Park, IIl., 1920 

J. H. Minnick, Philadelphia, Pa., 1921- 
1923 

Raleigh Schorling, Ann Arbor, Mich., 
1924-1925 

Marie Gugle, Columbus, Ohio, 1926- 
1927 


VICE-PRES 

H. O. Rugg, New York City, 1920 

E. H. Taylor, Charleston, IIl., 1921 
Eula Weeks, St. Louis, Mo., 1922 
Mabel Sykes, Chicago, IIl., 1923 
Florence Bixby, Milwaukee, Wis., 1924 
Winnie Daley, New Orleans, La., 1925 
W. W. Hart, Madison, Wis., 1926 

C. M. Austin, Oak Park, IIl., 1927-1928 
Mary S. Sabin, Denver, Colo., 1928- 

1929 


SECRETARY-TR 


J. A. Foberg, Chicago, Ill., 1920-1922- 
1923-1926, 1927, 1928 (Appointed by 
Board of Directors) 


Harry C. Barber, Exeter N. H., 1928 
1929 

John P. Everett, Kalamazoo, Mich., 
1930-1931 

William Betz, Rochester, N.Y., 1932- 
1933 


IDENTS 


Hallie S. Poole, Buffalo, N.Y., 1929- 
1930 

W. S. Schlauch, New York City, 1930- 
1931 

Martha Hildebrandt, Maywood, IIl., 
1931-1932 


Mary A. Potter, Racine, Wis., 1932- 
1933 

Ralph Beatley, Cambridge, Mass., 
1933-1935 


EASURERS 
Edwin W. Schreiber, Ann Arbor, Mich., 


and Macomb, IIl., 1929- (Appointed 
by the Board of Directors) 


COMMITTEE ON OFFICIAL JOURNAL 


John R. Clark, Editor, 1921-1928 
W. D. Reeve, Editor, 1928- 


Vera Sanford, 1929- 
H. E. Slaught, 1928- 


DIRECTORS 


Marie Gugle, Columbus, Ohio, 1920- 
1922, 1928-1930, 1931-1933 

Jonathan Rorer, Philadelphia, Pa., 
1920-1922 

Harry Wheeler, 
1920-1921 

W. A. Austin, Fresno, Calif., 1920-1921 

W. D. Reeve, Minneapolis, Minn., 1920, 
1926-1927 

W. D. Beck, Iowa City, Iowa, 1920 

Orpha Worden, Detroit, Mich., 1921- 
1923, 1924-1927 


Worcester, Mass., 
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C. M. Austin, Oak Park, IIl., 1921-1923, 
1924-1927, 1930-1932 

Gertrude Allen, Oakland, Calif., 1922- 
1924 

W. W. Rankin, Durham, N. C., 1922- 
1924 

Eula Weeks, St. 
1925 

W. C. Eells, Walla Walla, Wash., 1923- 
1925 

Harry English, Washington, 
1925-1927, 1928-1930 


Louis, Mo., 1923- 


Bk., 
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Harry C. Barber, Boston, Mass., 1925- 
1927, 1930-1932, 1933-1935 

Frank C. Touton, Los Angeles, Calif., 
1926-1928 

Vera Sanford, New York City, 1927- 
1928 

William Betz, Rochester, N.Y., 1927- 
1929, 1930-1931 

Walter F. 
1928-1929 

Edwin W. Schreiber, Ann Arbor, Mich., 
1928-1929 

Elizabeth Dice, Dallas, Tex., 
1929-1931 

J. O. Hassler, Norman, Okla., 1928, 
1929-1931, 1933-1935 


Downey, Boston, Mass., 


1928 
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John R. Clark, New York City, 1929 
1931 

Mary S. Sabin, Denver, Colo., 
1930, 1931-1933 

J. A. Foberg, California, Pa., 1929 

C. Louis Thiele, Detroit, Mich., 1931 
1933 

John P. Everett, Kalamazoo, Mich., 
1932-1934 

Elsie P. Johnson, Oak Park, IIl., 1932 
1934 

Raleigh Schorling, Ann 
1932-1934 

W. S. Schlauch, New York City, 1933 
1935 


1929 


Arbor, Mich., 





Official Primary Ballot 


The National Council of Teachers of Mathematics 
Cleveland Meeting, February 23, 1934 
For President, 1934-36 (Vote for two) 


( ) Hasster, J.O ( ) Hi~pEBRANDT, MARTHA ( ) Porrer, Mary A 
Norman, Okla Maywood, I Racine, Wis 
( ) SanrorpD, VERA ) Scutaucn, W.S 
Oneonta, N.Y. New York, N.Y. 
For Second Vice-President, 1934-36 (vote for two) 
( ) Concpon, ALLEN R. ( ) Lyrre, Ernest B. ( ) Preston, Amy 
Lincoln, Nebr. Urbana, Ill. Columbis, Ohio 
( ) Mrtter, A. Brown ( ) Sroxes, C.N 
Cleveland, Ohio Philadelphia, Pa 
For Members of the Board of Directors, 1934-37 (vote for six) 
( ) Berz, Wirtt1aM ( ) Huprers, Auice F. ) Morton, R. L 
Rochester, N.Y. Providence, R.I Athens, Ohio 
( ) Beprorp, Frep L. ( ) Jamison, G.H ( ) Turete, C. Louis 
Rye, N.Y. Kirksville, Mo Detroit, Mich 
( ) CHARLESworTsH, H. W. ( ) Kearney, Dora E ( ) Waris. Writram J 
Denver, Colo. Cedar Falls, Ia Washington, D.C 
( ) Curistorrerson, H. C. ( ) Liven, Anna R ( ) Warercrart, L. H. 
Oxford, Ohio Brookline, Mass Muncie, Ind 
( ) Herpert, AGNES ( ) Mmts,C.N ( ) Wootsey, Eprra 


Baltimore, Md. 


Normal, Ill. 


Minneapolis, Minn 


Members will please mark this ballot at once and mail same to Epwin W. 
SCHREIBER, Secretary, 425 E. Calhoun St. Macomb, Ill. Kindly put your name and 
address on the outside of the envelope. If you prefer to make a copy of this ballot 
on a separate sheet of paper it will be acceptable. 
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THE CENTURY OF PROGRESS joint 
dinner meeting of the National Council 
of Teachers of Mathematics and the 
Central Association of Science and 
Mathematics Teachers was held on the 
evening of July third at the Great 
Northern Hotel, Chicago, Illinois. Dr. 
Charles A. Stone, President of the Cen- 
tral Association, acted as Master of 
Ceremonies. At the conclusion of the 
banquet, Prof. Herbert E. Slaught, of 
the University of Chicago, gave us a 
talk in which he presented some of his 
past experiences in teaching mathema- 
tics and also suggested some rather revo- 
lutionary ideas as to the teaching of 
secondary mathematics in the future. 
Prof. Walter W. Hart, of the University 
of Wisconsin, presented a paper of some 
length concerning the problems of the 
teaching of mathematics in which he 
presented in considerable detail the 
point of view of the psychologist and the 
general educator. The concluding ad- 
dress was made by Prof. Walter Bartky, 
of the University of Chicago, who gave 
us some very interesting applications of 
mathematics in modern life. 

Fifty-one persons registered from 
states other than Illinois. Twenty-seven 
registered who resided in Illinois but 
outside of Chicago; and Chicago was 
represented by eighty-six members and 
guests, as the following list of registra- 
tion shows: 


(51) Out oF STATE REGISTRATION 


Waters, Anne W. (Math.), Phillips 
H. S., Birmingham, Ala. 

Waters, Hannah C. (Guest) 

Weseen, Mildred J. (Math.), Analy 
Union H. S., Sebastopol, Calif. 
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Fergus, T. V. (Math.), West H. S., 
Denver, Colo. 

Fergus, Marie M. (Mrs.) (Eng.), Op- 
portunity School, Denver, Colo. 

Odell, Letitia R. (Math.), North H. S., 
Denver, Colo. 

McDougle, Edith A. (Math.), Univ. of 
Delaware, Newark, Del. 

Bell, Addie Mae (Math.), Palm Beach 
H.S., W. Palm Beach, Fla. 

Crandall, G. H. (Math.), Culver Mili- 
tary Acad., Culver, Ind. 

Kellam, C. E. (Math.), Washington 
H.S., East Chicago, Ind. 

Swank, Orville M. (Math.), Froebel 
H. S., Gary, Ind. 
Hildebrandt, Emanuel (Math.), De- 
Pauw University, Greencastle, Ind. 
Brown, F. Douglass (Math.), Warren 
Central H. S., Indianapolis, Ind. 

Thornton, Wilson (Math.), 
Sen. H. S., South Bend, Ind. 

Shriner, Walter O. (Math.), Indiana 
S. T. C., Terre Haute, Ind. 

Gaekle, Louise (Math.), Muscatine Jr. 
Col., Muscatine, Iowa. 

Marm, Anna (Math.), Bethany College, 
Lindsborg, Kan. 

Puterbaugh, Allen (Math.), Leitchfield 
H. S., Leitchfield, Ky. 

Gregory, M. Cottell (Math.), Louisville 
Girl’s H. S., Louisville, Ky. 

Bowers, Margaret A. (Math.), Elkton 
H. S., Elkton, Md. 

Sherman, S. P. (Mrs.) (Guest), Boston, 
Mass. 

Bishop, Florence (Math.), Central H.S., 
Flint, Mich. 

Hastings, Marie (Math.), Central H.S., 
Flint, Mich. 

Loss, Nellie (Math.), Flint Sec. Schools, 
Flint, Mich. 


Central 
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Dritt, Sarah (Math.), Clayton H. S., 
Clayton, Mo. 

Lowen, Letha (Math.), Lafayette H. S., 
St. Joseph, Mo. 

Howard, Bess (Math.), Univ. 
H. S., University City, Mo. 
Brewer, David S. (Math.), Jordan, 
Montana, Bozeman, Mont. 
Eagle, Edwin (Math.), St. 
Montana, Bozeman, Mont. 
Scovil, Rudolph J. (Math.), Great Falls 

H. S., Great Falls, Mont. 
Beery, John R. (Math.), Merchantville, 
H. S., Merchantville, N. J. 
Orleans, Joseph B. (Math.), George 
Washington H., New York, N. Y. 
Betz, William (Math.), Rochester, 
N.Y. 

Burr, Irving W. (Math.), Antioch Col- 
lege, Yellow Springs, Ohio 

Wigton, Grace (Math.), Senior High, 
Zanesville, Ohio 

Dunlap, Mary (Math.), Junior High, 
Chickasha, Okla. 

Foberg, J. A. (Math.), State Teachers 
Col., California, Pa. 

Stutzenburg, Mary E. (Science), Univ. 
of Pa., Philadelphia, Pa. 

Demmer, Hugh L. (Math. & Sci.), 
Custer H. S., Custer, S. D. 

Woodruff, Fannie Mae (Math.), Bolton 
H. S., Brunswick, Tenn. 

Cannon, Louise (Math.), 
Tenn., Covington, Tenn. 

Bagley, Grace F. (Math.), George Wash. 
H., Danville, Va. 

Cox, Mary J. (Math.), Hollins College, 
Hollins, Va. 

Orr, W. C. (Math.), Lincoln High, 
Tacoma, Wash. 

Hart, W. W. (Math.), Univ. of Wiscon- 
sin, Madison, Wis. 

Hartung, M. L. (Math.), Univ. of Wis- 
consin, Madison, Wis. 

Crewes, Frances (Math.), Riverside 
H. S., Milwaukee, Wis. 

Roeeker, W. F. (Science), Boys’ Techni- 

cal H., Milwaukee, Wis. 


City 


Regis, 


Bartlett, 
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Watson, J. Harold (Math.), Oshkosh 
H. S., Oshkosh, Wis. 

Neitzel, Anna L. (Math.), Wash. Park 
H. S., Racine, Wis. 

Potter, Mary A. (Math.), Wash. Park 
H. S., Racine, Wis. 


(27) ILt1Nots REGISTRATION 


OvuTSIDE CHICAGO 


Gutekunst, Hans (Math.), Math Insti- 
tute, Batavia 

Berrs, Edna P. (Math.), J. Sterling 
Morton H.., Cicero 

McDonald, J. R. (Math.), J. Sterling 
Morton H., Cicero 

Miller, Mabel I. (Math.), J. S. Morton 
H. S., Cicero 

Herring, Annie M. (Guest), Lincoln 
Grove, Downers Grove 

Innes, Frances C. (Math.), 
Comm. H. S., Dundee 

Peters, Mary A. (Math.), Elgin H. S., 
Elgin 

Amold, Erma L. (Math.), Nichols In- 
term. S., Evanston 

Hathaway, A. S. (Engin.), Col. of En- 
gineering, Evanston 

Nash, M. Estelle (Math.), Evanston 
Twp. H. S., Evanston 

Runge, Francis W. (Math.), Evanston 
Twp. H. S., Evanston 

Stafford, Acenith V. (Math.), Evanston 
Twp. H. S., Evanston 

Wood, Frank Edwin (Math.), North- 
western Univ. Evanston 

Schreiber, Edwin W. (Math.), State 
Teachers Col. Macomb 

Hildebrandt, Martha (Math.), Proviso 
Twp. H. S., Maywood 

Seybold, Anice (Math.), 
Com. H. S., Monticello 

Lindberg, Jean R. (Math.), Mount 
Morris Pub. S., Mount Morris 

Austin, C. M. (Math.), Oak Park H. S., 
Oak Park 

Chandler, Harvey W. (Math.), Oak 

Park H. S., Oak Park 


Dundee 


Monticello 


eg 
oe 
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Johnson, Elsie Parker (Math.), Oak 
Park H. S., Oak Park 

Weckel, Ada L. (Science), Oak Park 
H. S., Oak Park 

Woodruff, R. S. (Math.), Oak Park 
H. S., Oak Park 

Rusch, O. F. (Math. & Sci.), Coucordia 
Tea. Col., River Forest 

Taylor, S. Helen Dr. (Math.), Univ. of 
Illinois, Urbana 

Dady, Bess (Math.), Waukegan Twp. 
H. S., Waukegan 

Dady, Margaret (Math.), Waukegan 
Twp. H. S., Waukegan 

Routsong, R. C.—Guest—(Math.), New 
Twp. H. S., Winnetka 


(86) CHIcaAGO REGISTRATION 


Bartky, Walter (Math.), University of 
Chicago 

Bibb, Samuel F. (Math.), Armour In- 
stitute 

Billings, H. C. (Math.), Austin High 
School 

Bower, Julia Wells (Math.), University 
of Chicago 

Breslick, E. R. (Educ.), University of 
Chicago 

Cable, Wickliffe I. (Math.), Austin High 
School 

Carroll, Lauretta M. (?), Bryn Mawr 
School 

Christman, Laura E. (Math.), Senn 
High School 

Clark, W. H. (Math.), Crane Jr. College 

Clevenger, Mellie C. (Math.), Lane 
Technical High School 

Colwell, Lewis W. (?), Sullivan Junior 
High School 

Conner, S. J. A. (Math.), Harris on 
Tech. High School 

Conner, S. J. A. (Mrs.) (?) 

Davis, James E. (Math.), Central 
Y.M.C.A. College 

Davis, R. E. (Science), Lane Tech. 

Doyle, M. V. (Math.), Manley Junior 
High 
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East, Margaret K. (Math.), Carl Schurz 
High Sc hool 

Frank, Fannie (Math.), Parker Junior 
High School 

Franklin, G. T. (Science), Lane Tech. 

Gore, Greenville D. (Math.), Central 
Y.M.C.A. College 

Greger, Bernice I. (Math.), Calumet 
High School 

Hanneman, Robert G. (Music), Central 
College of Y.M.C.A. 

Hawkins, G. E. (Math.), University 
High School 

Herr, Ross (Math.), Chicago Normal 
College 

Hewitt, Glenn F. (Math.), Roosevelt 
High School 

Himsel, Helene M. (Math.), Von 
Steuben Jr. High School 

Hinkle, E. C. (Math.), Chicago Normal 
College 

Hradek, Mary E. 
Tech. H. S. 

Johnson, J. G. (Math.), Chicago Nor- 
mal College 

Kennedy, Helen E. (Guest), Chicago 


(Math.), Flower 


Keogh, James C., Lane Technical High 
School 

Kinert, Bessie B. (Math.), Sullivan 
Junior High 

Krathwohl, William C. (Math.), Ar- 
mour Institute of Tech. 

Kubik, Marie (Math.), Flower High 

Larson, Clara C. (Math.), Von Steuben 
Junior High 

Leckeone, Chas. (Math.), Lake View 
High School 

Leist, Mary G. (Math.), Calumet High 
School 

Lindberg, Elida (Science), Foreman 
Junior High School 

Logsdon, M. I. (Mrs.) (Math.), Univer- 
sity of Chicago 

McDermott, Adele V. (Math.), Junior 
High 

McGinnis, Frances (Math.), Joreman 
Junior High 
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McNamee, Julia (?), Chicago Normal 
College 

MacNeish, Agnes (Math.), Tilden Tech. 
High School 

Mac Neish, John Wilson (?) 

Mac Neish, John (Mrs.) (Guest) 

Malone, Ellen M. (Math.), 
Junior High School 

Marston, Elizabeth T. (Math.), 
Technical High School 

Mitchell, Alice J. (Eng.), Farragut Jr. 
High 

Murphy, Katharine P. (Math.), Peck 
School 


Harper 


Tilden 


Murray, Irene R. (Math.), Hersch 
Junior High School 
Nicholson, Eleanor G. (Eng.), Lane 


Senior High 

Ostic, Ada M. (Math.), Farragut Junior 
High School 

Overn, O. E. (Math.), Lake View High 
School 

Peterson, Ruth E. 
Steuben Jr. H. 

Petty D. Talmage (Math.), Francis W. 
Parker 

Powers, Mary C. (Math.), Medill Jr. 
High School 

Puder, Maud J. (Math.), Flower Tech. 
High School 

Quick, Lynn B. (?), Lane Tech. H. S. 

Ramsey, Grover C. (Math.), Austin 
H. S. 

Ramsey, Jeanne W. (Mrs.) (Math.), 
Manley Jr. High 

Rice, Gertrude K. (Math.), Hubbard 
Jr. High 

Rowe, Helen (Math.), Calumet H. S. 

Saunders, M. Olga (Math.), Franklin 
te. B.S. 

Scherbarth, Ellen M. (Com’l), Harrison 
Tech. High 

Scherbarth, Louise M. (Math.), Sabin 
Junior High 

Shoesmith, Beulah I. (Math.), Fyde 
Park H. S. 

Shoop, Bonnie L. (Math.), Marshall 
High 


(Math.), Von 
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Simcox, Mabel (Math.), Tilden Tech 
B.S. 

Slaught, H. E. (Math.), University of 
Chicago 

Smith, Zens L. (Math.), University of 
Chicago 

Stone, Chas. A. (Math.), University of 
Chicago 

Sykes, Mabel (Math.), Bowen H. S 

Sykes, Marion (Guest), Ross Jr. H. S 

Teach, V. B. (Math.), Armour Institute 
of Tech. 


Ulveling, Frank H. (Science), Carl 
Schurz H. S. 

Urbaucek, Joseph J. (Math.), Lane 
Tec h. 

Van Doren, C. F., Guest (Science) 

Van Ness, Constance M. (Math.), Sulli- 


van Jr. High School 

Warner, Glen W. (Science), Crane Jr. 
College 

Watts, Ethel (?), Foreman Jr. H. S 

Werkman, Mary K. (Math.), Carl 
Schurz H. S. 

Wernicke, Winifred (Math.), 
High 


Calumet 


Woessner, Anna L. (Math.), Tilden 
Tech. H. S. 
Wynne, Ross B. (Science), Crane 


Junior College 
Wynne, Ross B. (Mrs.) (Guest) 
Yeast, Kathleen (?), Scott, Foresman & 
Co. 
EpWIN W. SCHREIBER 





The regular meeting of the Winthrop 
College Branch of the National Council 
of Teachers of Mathematics was held 
February 7, 1933, Miss Alice Ann Grant, 
the president, presiding. Dr. Pugh’s re- 
port stationery for the 
Branch was given by Miss Worthe 
Rowland, Secretary-Treasurer, and the 
members voted that stationery be or- 
dered, at once. 

Miss Oriole Wisner conducted a dem- 
onstration review lesson in Fractions, 


concerning 
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using the members of the Branch as 
pupils. 

Dr. G. T. Pugh spoke on The Transi- 
tion from Arithmetic to Higher Mathe- 
matics. 

The next regular meeting of the Win- 
throp held on 
February 28, Miss Alice Ann Grant pre- 


College Branch was 
siding. 

The program on The Teaching of 
Algebra as follows: Recreation, 
Miss Louise Weill; History of Algebra, 
Miss Mildred Stukes; Concept of Func- 
tions, Miss Lillian Henderson; Equa- 


was 


tions, Miss Sara Mae Hester; The 
Teaching of Exponents, Miss Kate 
Rosen. 


Cam RuHopEsS RAWLINSON 


If you have been anxious to find a 
game for a Mathematics Club, try 
Numero. It may aptly be described as 
mathematical anagrams. The game con- 
sists in making arithmetic identities by 
the use of numbers, signs for addition, 
subtraction, multiplication, and divi- 
sion. Squares, square roots, cubes, cube 
roots, and parentheses are included. 
The game may be simplified to suit the 
knowledge of the players, but in its 
complete form, it tax the in- 
genuity of the best students. The game 
may be secured from the Cleveland 
Games Company, P.O. Box 204, Cleve- 
land, Ohio. The price is 25c. 


will 


Mr. O. S. Reimold, for many years 
Vice-President and Sales Manager, has 
recently been elected President of World 
Book Company, following the retire- 
ment of Mr. Caspar W. Hodgson, who 
founded the company in 1905. The 
present directors of the company, all of 
whom have been associated withWorld 
Book Company for some time, are L. W. 
Blaisdell, William C. Ferguson, Ernest 
Hesse, Kaspar M. Hodgson, F. Edward 
Kaula, ArthurS. Otis, and Mr. Reimold. 
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Mr. Charles H. Lake addressed the 
meeting of the Cleveland Mathematics 
Club on Tuesday, April 4. His topic was 
“Who Should Take Mathematics and 
What Mathematics Should Thev Take.” 


The Buffalo Mathematics Club had 
seventy members present at a dinner 
and meeting on April 4, 1933. Margaret 
Wilkins of the Buffalo Seminary related 
interesting incidents experienced during 
a year of teaching in Scotland. Professor 
Joseph Phillippi of the Buffalo State 
Teachers College demonstrated a de- 
vice which he has invented for use in 
teaching trigonometry. Informal dis- 
cussions on classroom problems con- 
cluded the meeting. 

The officers for 1933-34 are: Chair- 
man, Margaret Doran, Lafayette High 
School; Secretary-Treasurer; Ernestine 
McDonald, Lafayette High School. 


On the 19th of last October a little 
group of mathematicians gathered in 
the Burt Laboratories in Pasadena, 
California, around a mysterious ma- 
chine to watch it try to find two num- 
bers which when multiplied together 
would give 5,283,065,753,709,209—a 
problem which any person with a few 
hundred years on his hand could work 
out. How the machine solved this prob- 
lem in the first attempt to apply the 
magic of the photo-electric cell to the 
study of remote numbers is described in 
an article by Derrick N. Lehmer of the 
University of California in the issue of 
“‘Scripta Mathematica,” a new mathe- 
matical journal edited by Professor 
Jekuthiel Ginsburg of Columbia Uni- 
versity and the Yeshiva College of New 
York. 

“‘The machine,” states the inventor, 
“has to try out in a certain formula 
about ten million numbers. Each num- 
ber would take a man at least six 
minutes to examine, which come to 
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sixty million minutes, or about a mil- 
lion minutes, or about a million hours 
representing a hundred thousand days. 
In the problem demonstrated last Octo- 
ber the machine was working at the rate 
of about 100,000 numbers a minute.”’ 

The machine as described by Profes- 
sor Lehmer is extraordinarily simple. 
Steel gears of different radii meshing 
into cogs of other gears solidly mounted 
on a heavy steel shaft, with holes in the 
gears. For a given problem some of 
these holes will be opened and some 
closed. When there is an alignment of 
open holes (which event signalizes a 
solution) a ray of light slips through 
them and falls for the ten-thousandth 
part of a second on the sensitive eye of 
a photo-electric cell. This infinitesimal 
impulse is sent by the cell to an ampli- 
magnifies it 729,000,000 
times. This magnified impulse is strong 
enough to throw off the current which 
drives the machine and the whirling 
wheels come to a standstill. The number 
of revolutions is then read off on a 
counting device and the solution is in 
hand. 

How a short-wave radio fan operating 
in a station in the immediate neighbor- 
hood caused the delicate machine to 
suffer an attack of an unpredictable 
series of “Jitters”? and how a hasty 
word from an attendant would send the 
amplifier off into a temperamental fit is 
told by Professor Lehmer in describing 
the experiments with the calculating 
machine which with the cooperation of 
the Carnegie Institution of Washington 
have been carried on during the past 
five years. 

“Simple as the scheme is,” states 
Professor Lehmer, “‘there were many 
unforeseen difficulties that threatened to 
wreck it altogether. The ray of light was 
so feeble an impulse to start with, and 
the length of time it had to speak to the 
photo-cell in passing was so short that 


fier which 
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every detail of the construction had to 
be very delicately adjusted. To over- 
come the sensitivity of the amplifier to 
outside disturbances, the amplifier was 
placed in another room separated from 
the whirling gears by a heavy brick 
wall, and was enclosed in a coffin of 
celotex. Until the disturbance caused by 
a radio-fan was investigated, the ma- 
habit of 
happily and sweetly for a few minutes 


chine was in the running 
and then suddenly become incoherent. 
Then it would as suddenly pull itself to- 
gether again and behave in an entirely 
rational manner for another quarter of 
an hour before having another tan 
trum.” 

After successive tests, and elimination 
of the “imp” caused by the radio dis- 
turbances, the machine was set for a 
test to discover the factor of a number, 
whose smallest factor might be large 
enough to occupy the time of a skilled 
computer for over twenty-five years to 
find it. After a few seconds of work the 
immense binary was decomposed into 
two prime factors 529,510,939 and 
2,903,110,321, and the work of a quarter 
of a century had been done in less than 
a quarter of a minute. 

In addition to the article by Professor 
Lehmer, the current issue of “Scripta 
Mathematica,” which is a quarterly 
journal devoted to the philosophy and 
expository treatment of mathematics, 
contains an article on “Dynamic Sym 
metry” by Julian Bowes, and head of 
the School of Dynamic Symmetry of 
New York. ‘‘ Mathematics as a Culture 
Clue” is discussed by Professor Cassius 
Jackson Keyser, of Columbia Univer- 
sity, in an article based on Oswald 
Spengler’s dissertation on the “culture 
clue thesis” in whose “ Der Untergang 
des Abendlandes” the thought appears 
for the first time. Other articles include 
a description of a method of multiplica- 
tion used by Saadia Gaon, a great 
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Jewish scholar of the tenth century, and 
an article by Raymond Garver of the 
University of California, commemorat- 
ing the 50th anniversary of the first 
mathematical magazine in America. 
The regular meeting of the Winthrop 
College Branch of the National Council 
of Teachers of Mathematics was held on 
March 7th, 1933. The program on The 
Teaching of Geometry was as follows: 
Weill; History, 
(1) Plane Geometry, Worthe Roland, 
and (2) Solid Geometry, Catherine All- 
good; Analytic Method, Elizabeth Har- 
Proof, Nelle Douglas; 


Characteristics of a 


Recreation, Louise 


mon; Indirect 


Desirable Plane 
Geometry Text, Cam Rhodes Rawlin- 
son 

\t the regular meeting of the Win 
throp College Branch held on March 
2ist, 1933, the vice president, Kate 
Rose presided. Miss Alice Ann Grant, 
the President of the Branch, spoke on 
How the Slide Rule Works and Why it 
Works. 

rhe topic dealt with at the regular 
meeting held on April 11th was Mathe- 
matical Instruments. The program fol- 
lows: Introduction, Kate Rosen; The 
Angle Mirror, Sara Mae Hester; The 
Hypsometer, Willie Faye Taylor; The 
Sextant, Catherine Allgood; The Trans- 
it, Catherine McQueen. 

At the next regular meeting held on 
\pril 18, 1933, a short business meeting 
preceded a trip to the campus of Win- 
throp College where Miss Catherine 
\llgood showed the use of the sextant 
and Miss Catherine McQueen demon- 
strated the use of the transit in actual 
field problems. 

At the regular meeting for the elec- 
tion of officers for the ensuing year held 
May 2, 1933, the following officers were 
elected: Annie Elizabeth 
Jones, Spartanburg, S. C.; vice-presi- 
dent, Lillian Henderson, McCall, S. C.; 


President, 
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secretary-treasurer, Louise Weill, Flor- 
ence, S. C.; local editor for THE MATHE- 
MATICS TEACHER, Elizabeth Harmon, 
Greenville, S. C. 

Cam RHODES RAWLINSON 


The Colorado Branch of the National 
Council of Teachers of Mathematics 
had its second meeting of the year on 
March 11 in Denver. The President 
Mrs. Ruby S. Flannery of Denver, con- 
ducted the meeting. Mr. C. L. Cush- 
of the 
Denver Public Schools, presented some 


man, Director of Curriculum 
phases of the geometry situation, par- 
ticularly as it exists in the schools in 
Denver. Miss Mary S. Sabin, who at- 
tended the national convention at Min- 
neapolis, made some statements con- 
cerning membership and the purchase 
of the Year Book. A brief but interesting 
report of the national convention was 
given by the delegate, Miss Lillian G. 
Norris. The secretary-treasurer, H. W. 
Charlesworth of Denver, urged the 
membership to be active and alert, 
also stressed the desirability of mem- 
bership to the National Council and to 
the local branch. The program was con- 
cluded by a brilliant demonstration on 
the use of the slide rule. This was given 
by three boys, Duane Wood, Burns 
Powell, and David Hess, all students of 
East High School of Denver. 
H. W. CHARLESWORTH 


The spring meeting of the Connecti- 
cut Valley Section of the Association of 
Teachers of Mathematics in New Eng- 
land was held on Saturday, Mary 13, 
1933, at the Mount Hermon School, 
Mount Hermon, Mass. 

Morning Session: Social Gathering in 
Silliman Laboratory; “‘The Grammar 
School Anticipates the Needs of the 
High School.” Miss Marion Monroe, 
Kinsella School, Hartford; “A Brief 
Discussion of Projective Geometry.” 
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L. H. Taylor, Bulkeley High School, 
Hartford; ‘“‘Some Considerations Apper- 
taining to the Content of Advanced 
Mathematics in the High School.” 
Gordon R. Mirick, The Lincoln School, 
New York. 

Afternoon Session: Business Meeting; 
“Measuring Time.” Prof. D. D. Leib, 
Connecticut College, New London; 
“The Selection of a Plane Geometry 
Textbook.” Fred L. Mockler, High 
School, Holyoke. 

Officers of the Connecticut Valley 
Section: Miss Dorothy S. Wheeler, 
president, Bulkeley High School, Hart- 
ford; Prof. H. M. Dadourian, vice- 
president, Trinity College, Hartford: 
Arthur D. Platt, secretary, Mount 
Hermon School; Miss Mary Noyes, 
treasurer, High School, Bristol; Prof. 
B. H. Brown, director, Dartmouth Col- 
lege; C. W. Holway, director, High 
School, Northampton. 





At the regular meeting of the Win- 
throp College Branch of the National 
Council of Teachers of Mathematics 
held May 16, 1933, in Miss Alice Ann 
Grant’s classroom, the program was as 
follows: 

Reading by members of quotations by 
famous mathematicians, selected by 
Kate Rosen; Club song, “‘ The Glories of 
Mathematics,’”’ sung by members; Sir 
Isaac Newton, Cam Rhodes Rawlinson; 
Pythagoras, Nelle Douglas; Modern 
Mathematicians and Historians, Vera 
Sanford and David Eugene Smith, 
Catherine Allgood: Archibald Hender- 
son and William David Reeve, Willie 
Faye Taylor: Raymond Clare Archi- 
bald, Earle Raymond Hedrick, and 
Roland G. D. Richardson, Thelma 
Robinson. 

The ‘‘Glories of Mathematics” sung 
with fervor, by the members was written 
by Miss Alice Ann Grant and is as fol- 
lows: 
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THE GLORIES OF MATHEMATICS 


Tune: “When You and I were Young, Maggie’ ’ 
To be sung brightly. 
We've gathered today from afar, comrades, 
Amid all the joy and the glow 
That comes when we meet kindred souls, com- 
rades, 
And mingle with friends that we know 
Though loved ones are gone from the throng, 
comrades, 
Their hearts send goodwill that each hath 
For National Council of Math Teachers 
Who know of the glories of Math. 


Chorus: 

And so let each pledge in his heart, comrades, 
The strength and the vim that he hath 

To pass on to others the joy, comrades, 
We find in the glories of Math 


Where’er life is lived in this world; comrades, 
The farm or the town or the sea, 

In commerce or science or art, comrades, 
Ve find Mathematics to be 

The whole world is filled with its forms, comrades 
Each planet and star, in its path, 

Is writing in light through the sky, comrades, 
Some more of the glories of Math 


Chorus: 

The world would be changed in a day, comrades, 
No autos or trains would go by; 

If no one could do any Math. comrades, 
There’d not be an airship to fly 

And trade and surveying would cease, comrades, 
The liner would stop in its path; 

The builder could not build a home, comrades, 
Were’t not for the glories of Math 


ALIcE ANN GRANT 


The annual Commencement social 
was held June 2, 1933, on the college 
campus. The president, Miss Annie 
Elizabeth Jones, divided the members 
into groups and directed interesting 
games. In behalf of the Branch, Miss 
Jones presented a beautiful electric 
lamp and an autograph book to Miss 
Alice Ann Grant, the former president, 
as a token of the Branch’s appreciation 
of her enthusiastic work in organizing 
and serving as president of the Branch 
for the past year. Tempting refresh- 
ments were served by Miss A. E. Jones, 
Miss Helen Dowdle and Miss Della 
Livingston. 


ELIZABETH HARMON 


The Forty-eighth Regular Meeting of 
the Association of Mathematics Teach- 
ers of New Jersey was held at The 
State University of New Jersey, New 
Brunswick, N. J., on May 6, 1933. 
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The following program was given: 


Morning session: Presidential ad- 
dress, ‘‘Has Mathematics Value for 
Every High School Pupil?”’ Prof. Virgil 
S. Mallory, State Teachers College at 
Montclair; ‘Some Products and Ratios, 
A Recreation,” Prof. Richard Morris, 
Rutgers University; ‘‘The Bearing of 
General Method on the Teaching of 
Mathematics,” Mr. Harrison E. Webb, 
Principal, Market Street High School, 
Newark. 

Officers of the Society: Virgil S. Mal- 
lory, President, State Teachers College, 
Montclair, N. J.; Miss Amanda Lough- 
ren, Vice-President, Thomas Jefferson 
High School, Elizabeth, N. J.; Andrew 
S. Hegeman, Secretary-Treasurer, Cen- 
tral High School, Newark, N. J. 

Council Members: The Officers and 
Dean Luther P. Eisenhart, Prof. Charles 
O. Gunther, Prof. Richard Morris, 
Harrison E. Webb, Frederick J. Crehan, 
Harold I. Palmer, Roscoe P. Conkling. 

The first meeting of the Men’s Mathe- 
matics Club of Chicago and the Metro- 
politan Area was held on Saturday, 
October 14, 1933 at the Great Northern 
Hotel. 

Mr. Wm. Betz the president of the 
National Council of Teachers of Mathe- 
matics spoke on “ The Present Crisis in 
Secondary Mathematics.” 


JosEPH J. URBANCEK 


Section 19, Mathematics, of the New 
York Society for the Experimental 
Study of Education, holds regular 
monthly dinner meetings at 6:30 P.M 
at the Men’s Faculty Club of Columbia 
University, 117th Street and Morning- 
side Drive, New York City. Professor 
Reeve of Teacher College, Columbia 
University, is chairman of the Section, 
and Professor Schlauch of New York 
University is assistant chairman. Miss 
Alma Ekholm is secretary. 
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On January 28, 1933, seventy-five 
members were present to hear Prof. 
B. H. Brown of Dartmouth College 
speak on “This Simple Universe.”’ 

On February 18, 1933, Prof. Schlauch 
spoke on “Applications of Mathematics 
to Business and Economics.” 


On March 18, 1933, Prof. R. L. Mor- 
ton of Ohio University spoke on “The 
Attainments of Pupils in Mathematics.” 


On April 29, 1933, Prof. E. R. Bres- 
lich was the speaker. His paper was the 
leading article in the October Mathe- 
matics Teacher. 


The final meeting for 1932-33 of the 
Cleveland Mathematics Club was held 
on Monday, May 21. 

The program consisted of two papers 
‘Logical Scandals,” Vera Sanford, State 
Normal School, Oneonta, N. Y.; “ Alge- 
bra for Fun,’’ Webster G. Simon, West- 
ern Reserve University. 

The officers for 1933-34 are: presi- 
dent, Mr. J. J. Rush, West High 
School; Mr. Jacobs, 
Glenville High School; secretary, Miss 
Radkey, Audubon Junior High School; 
ms. F.C. 
Adams High School. 


vice-president, 


treasurer, Seasholes, John 


The Louisiana-Mississippi Section of 
The Mathematical Association of Amer- 
ica, The Louisiana Academy of Sciences 
and The Louisiana-Mississippi Branch 
of The National Council of Teachers of 
Mathematics held their Joint Annual 
Convention at the Louisiana Polytech- 
nic Institute, Ruston, Louisiana, on 
Friday and Saturday, March 3 and 4, 
1933. 

The program was as follows: Joint 
Meeting, Auditorum, Administration 
Building; Friday, 'Welcome—Mayor 
Charles C. Goyne, Announcements, Ap- 
pointment of Committees, etc. 
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(Professor E. N. Bingham, Chairman, 
Presiding): A play, ‘““The Evolution of 
Numbers,” Students of the Training 
School of Louisiana Polytechnic Insti- 
tute; “How Many Units Have You?” 
Mr. James Beckett, Central 
School, Jackson, Miss.; ‘Harmonic 
Ranges,” Mr. Henry Schroeder, Train- 
ing School of Louisiana Polytechnic In- 
stitute; ‘Why Not Select Your Mathe- 
matics Students?” Prof. T. P. Scott, 
University of Mississippi; ‘“‘The Effec- 
tive Rate Corresponding to a Discount 
of One Per Cent Per Month As Viewed 
By the Business Man Himself,” Dr. 
Irby C. Nichols, Louisiana State Uni- 
versity. 

The new officers are: president: Mr. 
Henry Schroeder, Louisiana Polytechnic 
Institute, Ruston, La.; secretary: Mr. 
James Beckett, Central High School, 
Jackson, Miss. 


High 


E. N. BrIncHAM 

The Louisiana Academy of Sciences 
Meeting (Professor Alvin Good, Chair- 
man, Presiding): ““A New Type of 
Atomic Models for Organic Chemistry,” 
Prof. John B. Entrikin, Centenary Col- 
lege; “‘Twisted Trees,” Dr. Earl H. 
Herrick, Louisiana State Normal Col- 
lege; ‘The Growth of Narcissus Bulbs 
and the Evaporation of Water,” Dr. 
I. Maizlish, Centenary College; ‘‘ Voca- 
tional Guidance in Colleges of Liberal 
Arts,” Dr. H. L. Griffin, Southwestern 
Louisiana Institute; ‘“‘Some Psychologi- 
cal Principles Underlying Married 
Life,’ Dr. Gustaf Freden, Louisiana 
Polytechnic Institute. 

The Louisiana Academy of Sciences 
Meeting (Prof. Alvin Good Chairman, 
presiding): ‘‘The Cracking of Oil,” Mr. 
A. W. Trusty, Louisiana Oil Refining 
Corporation, Shreveport; ‘“‘The Cotton 
Seed Industry,” Mr. J. R. Mays, Bar- 
row-Agee Laboratories, Shreveport; 
“The Effects of Common Chemical Fer- 
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tilizers on Pasture Growth,” Prof. J. L 
Fletcher, Southwestern Louisiana Insti- 
tute; ‘Two Years of Farm Relief in 
Louisiana,” Prof. Amos W. Ford, Lou's 
iana Polytechnic Institute. 

The Louisiana- Mississippi Section of 
the Mathematical Association of Amer- 
ica Meeting (Dr. C. D. Smith, Chair- 
man, presiding): ‘Education for the 
New Era,” Dr. A. M. Harding, Univer 
sity of Arkansas; ‘“‘On a Certain Type of 
Symmetric Determinants,” Prof. W. V 
Parker, Mississippi Woman’s College; 
“The Complex Complete Quadrangle,”’ 
Prof. B. E. Mitchell, Millsaps College; 
“Reports on Special Problems in Re- 
search,” Dr. Irby C. Nichols, L. S. U., 
Prot. 5. T. L. S. U. Prof 
H. E. Buchanan, Tulane, and others. 


Sanders, 


Joint Banquet College Dining Hall 
7 p.M., Friday, Dr. C. D. Smith, Missis 
sippi State College, Toastmaster. 

Joint Meeting, Auditorium, Adminis 
tration Building 8:30 p.s., Friday (Dr. 
P. K. Smith, Louisiana Polytechnic In 
stitute, presiding): Illustrated Lecture, 
“The Depths of Space,’’ Dr. A. M. 
Harding, University of Arkansas 


The Mathematics Section of the 
Maryland State Teachers Association 
held its Spring Meeting at The Hotel 
Algonquin in Cumberland, Maryland, 
on April 22, 1933. 


The following program was given 


Round Table 


Efficiency in 


Discussion, “‘ Maximum 
Teaching and 
High School Mathematics,” 
Leader, Dr. Annabel White, Forest 
Park Senior High School, Baltimore, 
Md.; “‘The Teaching of Plane Geome- 
try,” Miss E. Leola Dixon, Western 
High School, Baltimore, Md.; ‘“‘The ‘A’ 
Course at the Baltimore Polytechnic 
Institute,”” Mr. Wm. H. Wilhelm, Balti- 
more Polytechnic Institute, Baltimore, 
Md.; “The Certificate Class at the 


Junior 
Senior 
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Baltimore City College,”” Mr. Stephen Eastern High School, Baltimore, Md.; 
C. Harry, Baltimore City College, Bal- ‘Intuitive Geometry in the Junior High 
timore, Md.;“‘An Experiment in Junior School,” Nanette L. Roche, Supervisor 
and Senior High School Mathematics,” of Mathematics, Baltimore, Md. 

Miss Edna Schwartz, Catonsville High At a dinner meeting in the evening 
School, Catonsville, Baltimore Co., Dr. John R. Clark, Principal of The 
Md.; “‘ Motivation of Junior and Senior Lincoln School, Columbia University, 
High School Mathematics,” Mrs. Eve- New York City, spoke on the topic 
lyn N. Spurgin, Towson High School, ‘‘What are the Fundamentals?” Com- 
Towson, Baltimore Co., Md.; ‘What mittee: Miss Margaret Hamilton, Cum- 
the Hagerstown High Schools are doing berland; Miss Agnes Herbert, Treas- 
in Mathematics,” Mr. Wm. Diehl, urer, Baltimore; Mr. Aubrey Maccub- 
South Potomac High School, Hagers- bin, Baltimore; Mr. Karl Perry, Cum- 
town, Md.;‘‘How to Teach the Solution berland; Miss Nanette Roche, Chair- 
of Problems in Algebra,’’ Miss Carolyn man, Baltimore; Mrs. Evelyn N. 
B. Mullikin, Eastern High School, Bal- Spurgin, Secretary, Towson; Mr. Ar- 
timore, Md.; ‘‘The Teaching of Review thur W. Taylor, Cumberland; Dr. 
of Arithmetic,’”” Miss A. Naomi Crowl, Annabel L. White, Baltimore. 
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Modern Solid Geometry. By John R. 
Clark and Arthur S. Otis. Pages 
XX+172. World Book Company, 
1933. Price $1.00. 


This book is a revised and enlarged 
edition of an earlier volume. The au- 
thors have herein given careful atten- 
tion to training the pupil in the analysis 
of three dimensional space. In order to 
develop computational skill, the authors 
have included a large number of care- 
fully graded practical applications in- 
volving both arithmetical and alge- 
braical computation. 

In this revised edition an introduction 
has been added, the purpose of which is 
to give the pupil additional familiarity 
with the basic concepts before he is ex- 
pected to prove any propositions. 

The book is attractively made and 
will be of interest to all teachers of ge- 
ometry. 


First Course in Algebra. By W. J. Milne 
and W. F. Downey. Pages 400. Amer- 
ican Book Company, 1933. Price 
$1.20 subject to a discount of 25% to 
schools. 

This book is based on Milne-Down- 
ey’s “‘First Year Algebra.”’ Teachers 
who have used this older book have 
given suggestions to the authors and 
these suggestions have been used as a 
basis for writing the newer book. 

The following features are empha- 


sized: 


_ 


. An abundant supply of drill and 
testing material. 

. Practical applications. 

. Gradual transition from arith- 

metic to algebra. 


w vo 





4, Problems are intended to be tied 
up with pupils’ interest. 

5. A chapter on graphs. 

6. A chapter on numerical trigo- 
nometry. 


Teachers of algebra will find this book 
interesting. 


College Algebra. By Raymond W. Brink. 
Pages XVII+445. The Century Com 
pany, 1933. Price $2.25. 


This textbook for colleges and for nor- 
mal and technical schools is noteworthy 
because of its completeness, its logic, its 
devices for the development of a high 
degree of technical skill, and its adapt- 
ability to courses of various lengths and 
purposes. 

An especial effort has been made in 
this book to present proofs in logically 
complete and accurate form. 

Clear statements of the limitations of 
theorems encourage the student to scru- 
tinize his own work. Many problems are 
introduced which give the student an 
opportunity to devise original proofs. 

Throughout the book there is immedi- 
ate application of principles to problems 
The discussion is broken into short, 
readily assimilable lessons accompanied 
by exercises in duplicate. There is an 
unusual number of illustrative examples 
solved in the text. 

The exercises are carefully arranged 
and include a large number of applied 
problems drawn from the field of phys- 
ics, business, geometry, statistics, etc. 
Graphical methods are used freely. 

The book is adaptable to courses of 
various lengths and to various methods 


of teaching. It can be used with students 
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who have had either two or three semes- 
ters of high school algebra instruction. 


Plane Trigonometry. By C. A. Ewing. 
Pages XI+165. McGraw-Hill Book 
Company. Price $1.20 without tables. 
With tables $1.60. 


In this attractive looking new book 
the point of view of the elementary 
pupil is kept in the foreground. The 
author emphasizes simplicity as the 
keynote but guarantees that facts are 
stated with a degree of precision to suit 
the most critical. 

The material has been prepared in 
accord with the later syllabus of the 
College Entrance Examination Board. 
Emphasis is placed upon that historical 
development of the subject which will 
secure the pupil’s interest by appealing 
to his desire for things with practical 
applications. 

The construction and use of the slide 
rule are explained in addition to the 
usual treatment of logarithms. Some 
typical college entrance examinations 
are included. 


McGraw-Hill Five-Place Logarithmic and 
Trigonometric Tables. Prepared under 
the editorial supervision of Ralph 
Dennison Beetle. Pages 129. Mc-Graw- 
Hill Book Company. Price $0.80. 


This book of tables ostensibly pre- 
pared to accompany the Ewing trigo- 
nometry is available separate from the 
trigonometry and will be of interest to 
those teachers who wish the tables 
separate from the text. The tables have 
been prepared with special attention to 
legibility and simplicity and conven- 
ience of arrangement. The table of fac- 
torials and primes is a unique feature. 


Plane Geometry. By R. D. Farnsworth. 
Pages X+258. McGraw-Hill Book 
Company. Price $1.25. 


This new geometry claims to include 
both a rigorous and accurate treatment 
of subject matter and at the same time 
material that is lucid and teachable. 
The material is chosen so as to fit the 
latent geometry syllabus of the College 
Entrance Examination Board. 

The analytic point of view is stressed 
with the purpose of training the pupil to 
depend less upon memory and more on 
reasoning. Unnecessary corollaries have 
been omitted, the more useful ones have 
been dignified by calling them theorems 
and the word ‘Corollary” 
abandoned. 


has been 


Each page is organized as a unit. 


Plane Trigonometry. By John A. North- 
cott. Pages XI+152. Ray Long and 
Richard R. Smith Inc. 


Of the two possible themes in trigo- 
nometry, the solution of triangles (the 
problem of computation) on the one 
hand, and the analysis of trigonometric 
functions (including the solution of 
trigonometric equations on the other), 
the author treats analysis as the central 
theme giving only a subsidiary role to 
computation. Because of this attitude 
the solution of oblique triangles is de- 
layed until the last chapter. The author 
even recommends that, for those who 
prefer it, Chapter II—The Solution of 
the Right Triangle—be deferred and 
used as an introduction to the study 
of computation. 

The author, who is a teacher of long 
experience, takes the attitude that with 
the growth of science in general and of 
mathematics in particular, Trigonome- 
try should bring in its major applica- 
tions from some of the more modern 
fields such as Physics, Mechanics, 
Chemistry, Biology, Engineering, and 
Statistics. 

This book will be of great interest to 
all teachers of trigonometry. 
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Brief Course in Plane and Spherical 
Trigonometry. By H. A. Davis and 
L. H. Chambers. Pages 136. American 
Book Company. Price $2.00. 


This new book has been prepared to 
meet the growing demand in colleges for 
a briefer treatment of trigonometry 
than is traditionally given. The authors 
have tried to avoid the needlessly long 
explanations and discussions so preva- 
lent in some texts by presenting the ma- 
terial briefly and clearly. 

One feature of the book is the numer- 
ous solutions of illustrative problems the 
purpose of which is to show the pupil 
how a problem should be solved. 

Unnecessary formulas are omitted 
and geometrical methods and the graph- 
ical idea have been emphasized through- 
out. 

The authors have furnished an appen- 
dix containing a few items of everyday 
astronomy. 


Plane Trigonometry. By W. L. Hart. 
Pages V+186 with tables. D. C. 
Heath and Company. Price $2.00. 
Without tables $1.68. Tables sepa- 
rately $1.32. 


This new trigonometry is intended to 
give a concise treatment of Plane Trigo- 
nometry giving full recognition to both 
the numerical and analytical sides of the 
subject. 

The distinctive features of the book 
are its approach, its flexibility, and care- 
fully chosen and graded problem ma- 
terial. The approach to the study of the 
general angle is made by early introduc- 
tion of the acute angle. The material is 
adaptable without difficulty to courses 
of various lengths and different objec- 
tives. 


Teachers of mathematics especially 
those who are familiar with the author’s 
College Algebra and his Mathematics of 
Investment will be interested 
book. 


in this 
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Modern Higher Algebra. By Webster 
Wells and W. W. Hart. Pages V 
+410. D. C. Heath and Company. 
Price $1.56. With or without ans- 
wers. 

This new book by well known authors 
is divided into two parts. The first six- 
teen chapters constitute what is ordi- 
narily given as the third semester or 
second course in algebra. The first seven 
of these chapters include a complete re- 
view of the first course in algebra. 

Chapters 17 to 23 inclusive provide 
for (1) the complete second year of 
algebra given in some secondary schools, 
or (2) the course in “College Algebra”’ 
or Advanced Algebra no matter where it 
is given. 

Content features are functional rela- 
tions, graphs, formulas, equations, loga 
rithms, numerical trigonometry, prob- 
lems, and principles with an emphasis on 
thought processes. 

Diagnostic tests provide motivation 
in the early chapters while the same 
purpose is served later by a problem 
approach or a general preview. 

Provisions are made for individual 
differences in ability and the material 
is organized into units for pedagogical 
purposes. 


The Geometry of Repeating Design and 
Geometry of Design for High Schools. 
By A. Day Bradley. Bureau of Publi- 
cations, Teachers College, Columbia 
University, New York City. Price, 
$1.50. VI+131 pp. 


This study has a dual purpose: ‘“‘to 
interpret the rather large and scattered 
body of mathematical literature which 
gives the various methods of developing 
repeating designs; to present original 
methods of development of such de 
signs; to give in a simplified form a 
unified presentation of the subject of 
repeating design from the geometrical 
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standpoint; to make concrete applica- 
tions of the geometry of repeating de- 
sign as material for professionalized 
subject matter courses for teachers of 
geometry; and to present in the form of 
exercises suitable applications for a 
course in high school geometry.”’ The 
reader should at once disabuse himself 
of the idea that this is primarily con- 
cerned with Jay Hambidge’s Dynamic 
Symmetry or with Professor Birkhoff’s 
work on the aesthetics of geometrical 
forms. 


The first topic to be discussed is that 
of assemblages of regular polygons. 
Here a teacher who is alert for material 
for geometry classes will be specially in- 
terested in the limitations regarding the 
regular polygons that can be fitted 
about a point. These were established by 
a certain Rev. Mr. Jones in 1785. For 
example, about a point there cannot be 
fitted more than six regular polygons 
nor less than three regular plygons. Not 
more than three different “sorts” of 
polygons may be used and if four poly 
gons are used, at least two must be of 
the same sort. Further, in the case of 
three polygons, with x, y and z standing 
for the number of sides of each, these 
quantities are related by the equation 

2ys 
x= - —— . 


ys — 2s — 2y 


an equation which might easily be de- 
veloped by an “‘x’’ student. 

The following chapter gives a classifi- 
cation of repeating designs based on the 
three types of motion: translation, re- 
flection, and rotation. The author then 
considers two other methods of de- 


veloping repeating designs. The first 
consists of placing a given polygon in 
the same position in each polygon of a 
tilework of polygons. The second meth- 
od is to arrange equal circles each 
tangent to a given number of equal 
circles. 

In Chapter V, the author shows how 
repeating designs may be developed by 
connecting analogous points of a tile- 
work of congruent parallelograms or 
triangles. Chapter VI shows designs 
based on the regular pentagon and deca- 
gon, and on star polygons. 

Part II gives an outline of a course in 
geometry following the list of proposi- 
sitions included in the Report of the 
National Committee on Mathematical 
Requirements. Forty-one sets of exer- 
cises are suitably placed in this syllabus. 

Whether the syllabus should eventu- 
ally be used in class work or not, it is 
the reviewer’s opinion that the work 
lifts the geometry of design from being 
merely a by-path and belonging to what 
some have called the “linoleum’’ phase 
of teaching geometry, and the author 
has put the material in such a way that 
each reader will be certain to use a part 
at least in classroom work. This is made 
the easier by the fact that the sets of 
exercises seem to be independent of each 
other. The book suggests fascinating ex- 
cursions into the study of the types of 
motion through the designs of certain 
textiles. The construction problems 
which are listed in the exercises are a 
pleasant variety from the ones generally 
given, and if one should doubt the in- 
terest of the material, let him turn to the 
two forms of the “Pythagorean” tile- 
work. 














HANDBOOKS FOR PROGRESSIVE TEACHERS 


Just off MATHEMATICAL NUTS Contains over 
70 
the Press SECTIONS 00 solutions 
1. Nuts for Young and Old. 6. Nuts for the Professor. 
2. Nuts for the Fireside. 7. Nuts for the Doctor. : 
3. Nuts for the Classroom. 8. Nuts, Cracked for the Weary 
4. Nuts for the Math Club. 9. Nut Kernels. 
5. Nuts for the Magician. 10. Index. 


“The reviewer has never before seen anywhere such an array of interesting, 
stimulating, and effort inducing material as is here brought together.’ 
Dr. B. F. Finxer, Editor, American Mathematical Monthly. 
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“Your Mathematical Wrinkles which I received a few weeks ago is a 
classic in its field. It is as stimulating as it is profitable—a veritable ‘Whetstone 
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